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rhat adds up fast and I really enjoy CDs to prove it. In Germany there ai 

sending out nice fat commission endless folk music groups that ar 

shecks. marvelous. I'll bet I have close to 

Well, obviously only a few people hundred CDs ol German oompah an 
















































Sid—Thanks for setting us straight. 
That AZ-61 sure Is a nice little radio 
... David N1GPH 

Carl Moore W4MJK, Sparta TN 
Wayne—Thanks tor your editorials, 
comments, etc., especially the one fol¬ 
lowing Rickey's letter in the Septem¬ 
ber issue. Wayne, you should realize 
that you could increase your circula¬ 
tion much quicker by telling people 
what they want to hear, rather than the 

Now that we get everything for 
nothing these days, we no longer have 
to work for what we get Out of life. 
Hell, today when you graduate, with a 
degree In Bull-S, you are qualified for 
CEO of a multinational corporation. If 


I've been running off of a regulated 
power supply. Apparently, this power 
supply developed a spike{?) which 
popped these devices. I've temporarily 
replaced the p/n 442-698 with a MAR- 
1. but can't find a replacement for the 
divide-by-10 p/n 443-937 that can op¬ 
erate at 500 MHz! I would appreciate 
any help you could provide. Thanks in 
advance. 

P.S. I enjoy 73 as it is: please don't 
change it (including Wayne's ram- 
blings—or should I say rumblings?) 

I have a Heath HW5400 that has 
some output devices: 417-971. 972- 
8973, that also fall Into this category. 
Fortunately, the HW5400 survived 
Hugo totally unscathed! 

P.P.S. I live about 100 feet from the 
ocean on the North Shore of Puerto 


would probably agree, the code tone 
can be at almost any audible frequen¬ 
cy and still be copied: it's the duration 
and spacing, etc., of tones, not the 
tones themselves, that make the code 
comprehensible. 

Ron Gillies, Uoydmlnster, Alber¬ 
ta, Canada Wayne. I am a Canadian 
(mid-30s) who is approaching my ex- 
arrVlicense within the next few months, 
t have been reading the various maga¬ 
zines on the hobby and have consis¬ 
tently found 73 to be the most interest¬ 
ing, provocative and useful of the 

I especially enjoy your editorials, 
bul I have to admit that the September 
'93 one left me a little at a loss. I have 
noted that you do not have a lot of 


quirement (to fit within CEPT and oth¬ 
er reciprocal programs) and a power 
limit of 100 watts. This would raise a 
lot of opposition, but isn't uncommon 
in other parts of the world. You can still 
do almost anything with 100 watts as 
you can with more power, with the ex¬ 
ception of good moonbounce. It might 
encourage learning good operating 
skills, antenna construction, and un¬ 
derstanding of propagation instead of 
just buying and amplifier to cut 
through it all. Then have the current 
Extra license, perhaps still at 12 wpm 
code, but with the higher power and 
additional frequency allotments. A 
number of other countries also require 
that you be licensed three to five years 
before you are allowed more than 100 
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Ham Nobel Prize Winner 

The winner of the 1993 Nobel Prize for 
physics. Princeton University’s Dr. Joseph H. 
Taylor K1JT, attributes his success in science 
to his early involvement in amateur radio. Tay¬ 
lor shared the prestigious award with his for¬ 
mer student and now Princeton colleague, Dr. 
Russell A. Hulse. 

Upon learning of his winning the prize, Dr. 
Taylor told reporters that he developed his sci¬ 
entific skills as a ham during his years at 
Moorestown Friends Academy in New Jersey. 
He later earned a Bachelors degree from 
Haverford College and a Doctorate in Astron¬ 
omy from Harvard University. The Nobel Com¬ 
mittee honored Taylor and Hulse for their 
study of the gigantic gravitational forces exert¬ 
ed by pulsars. TNXARRL 


The Car of the Future 

Technology offers new hope for those 
among us who hate to stop and ask for direc¬ 
tions. Commerce Secretary Ron Brown joined 
automotive industry leaders recently to an¬ 
nounce an international agreement which will 
accelerate the development of practical GPS 
receivers for motor vehicles. 

Many hams are already familiar with the 
GPS (Global Positioning System) technology. 
Originally developed by the Department of 
Defense as a worldwide navigation system for 
the armed forces, GPS uses satellites to pin¬ 
point the exact locations of special receivers. 

Magellan Systems, a California based man¬ 
ufacturer of GPS receivers, will develop, build, 
and export the units. Experts predict the re¬ 
ceivers will be so small and inexpensive they 
will become a standard feature in new auto¬ 
mobiles. 


Quick Ticket _ 

The FCC has proposed a measure which 
would grant temporary operating authority to 
unlicensed persons who have passed their 
examinations for new amateur radio licenses. 
The temporary operating authority would be¬ 
gin when the exam is passed and the applica¬ 
tion filed. The maximum limit would be 120 
days. 

The temporary authority would not benefit 
anyone whose license has been suspended, 
revoked, or subjected to other FCC enforce¬ 
ment proceedings. The commission reserves 
the right to yank this operating authority at 
any time without a hearing. 

The Commission says the system ". . . 
would be useful to the amateur community, 
yet practical to implement.” The proposal, 
designated P.R.Docket 93-267, was based on 
a Petition for Rulemaking from the Western 
Carolina Amateur Society. TNX Westlink Re¬ 
port, No. 661. November 12, 1993. 


Fork It Over _ 

If you think your last traffic ticket was 
painful, wait until you see what your friends 
at the FCC have cooked up for you. The 
commission's new fine schedule includes a 
$625 penalty for any “assorted minor viola- 
tions,“ and a $1,250 fine for failure to identify 
your station. Unauthorized use of equipment 
will cost you $5,000. 

Running excessive power, failing to re¬ 
spond to an FCC communication, or operat¬ 
ing on an unauthorized frequency will set 
you back $10,000 under the new fine sched¬ 
ule. Transmitting indecent material or words 
will cost you $12,500, causing malicious in¬ 
terference to another ham is set at $17,500, 
and failing to permit an FCC station inspec¬ 
tion carries an $18,500 price tag. 

If you really want to help reduce the na¬ 
tional debt, just get caught sending out a 
false SOS. Illegal misuse of distress commu¬ 
nications like that will cost you $20,000 for 
each transmission! The FCC has the author¬ 
ity to adjust these fines, but these base 
amounts are recommended for first-time of¬ 
fenders. TNX Newsline & Westlink Report, 
No. 661, November 12, 1993. 


Radio Sleuth Lauded 

The FCC recently presented a bronze 
plaque of appreciation to Melvin I. Woods 
KN4ZT, of Annandale, Virginia, for his "out¬ 
standing assistance” in solving a false dis¬ 
tress signal case. The 1992 case involved a 
false SOS on 14.313 MHz. The commission 
says Woods not only provided important in¬ 
formation at the time, he also cooperated 
with the subsequent FCC investigation. 

The 58-year-old Amateur Extra Class op¬ 
erator served in the US Navy from 1952 to 
1976 as a senior chief radioman and chief 
electronics technician. Woods started in ham 
radio in 1953 as a Novice. He was also 
awarded the US Coast Guard Public Service 
Award from Rear Admiral William J. Ecker 
during the October ceremony. TNX Westlink 
Report, No. 661, November 12, 1993. 


Malfunction Grounds 
Earthwinds _ 

A November launch attempt for the Earth- 
winds around-the-world balloon flight was 
aborted after a system malfunction damaged 
the crew capsule. Crewmembers Larry New¬ 
man KB7JGM, Richard Abruzzo, and 
Vladimir Dzhanibekov RV3DD were not on 
board at the time and no one was injured 
during the mishap. 

Project leaders suspect a cable support 
anchoring the capsule to the ground gave 
way, causing the capsule to rise prematurely 
and then fall. The damage is being as¬ 


sessed. The ham-radio-equipped historic 
balloon flight has been set back a minimum 
of six to eight weeks. TNX W6YI Report, Is¬ 
sue #22. November 15, 1993. 


Let’s Talk Ham Radio 

A Phoenix-based radio talk show called 
“Ham Radio & More" has gone national after 
2-1/2 years of success on station KFNN. 
The show began broadcasting nationally 
over more than 80 Talk America Network af¬ 
filiate stations in late November. The weekly 
program is hosted by Len Winkler KB7LPW, 
and features special guests, give-aways, lis¬ 
tener call-ins, and DX news. 

“Ham Radio & More" can be picked up in 
any market by a local talk station. You can 
suggest your favorite station carry the pro¬ 
gram by having them contact the Talk Ameri¬ 
ca Network at (508) 460-0588. The show 
can also be picked up on Satcom C-5, 
Transponder 19, 6.0 audio and Galaxy 2, 
Transponder 3. Channel 55.4. The show is 
designed to increase the public's awareness 
of ham radio and thus help the hobby to 
grow. It includes discussions of all aspects of 
hamming, and is not limited to technical top¬ 
ics. Listen for it on Sundays at 6 p.m. EST. 


Be Prepared 

Members of the Amateur Radio Emergen¬ 
cy Services group of Mercer County in rural 
Kentucky had a very authentic training exer¬ 
cise one recent Saturday. Ham operators 
and other volunteers were staging their re¬ 
sponse to a mock plane crash when a very 
real crash occured on nearby Highway 
127—an automobile and a large truck had 
collided. 

Using 2 meter gear and a repeater phone 
patch, Robert James KC4ZOX summoned 
local authorities and the accident was han¬ 
dled without delay. Despite bad weather and 
that highway collision, the simulated hunt for 
the "downed aircraft” was a success. Orga¬ 
nizers called the day’s work excellent train¬ 
ing for the unexpected. TNX Dan Cordray 
KD4PWP. 


TNX . ■ . _ 

... to all our contributors! You can 
reach us by phone at (603) 924-0058, or by 
mail at 73 Magazine, Route 202 North, Pe¬ 
terborough NH 03458. Or get in touch with 
us on CompuServe ppn 70310,775; MCI 
Mail “WGEPUB”; or the 73 BBS at (603) 
924-9343 (300-2400 baud, 8 data bits, no 
parity, one stop bit.) News items that don’t 
make it into 73 are often put in our other 
monthly publication, Radio Fun. You can 
also send news items by FAX at (603) 924- 
9327. B 
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Using the World’s 
Most Accurate 
Frequency Standard, Part 1 

Building a receiver for WWVB. 

by Bob Roehrig K9EUI 


H ow accurate is your frequency counter? 

Chances are it is not as good as you 
think it is. Even if your counter has a high 
stability time base of 0.1 or 0.2 ppm, it must 
still be checked against a known standard 
from lime to time. I have seen many coun¬ 
ters that are off by as much as 10 ppm, 
which means the measurement of a 2 meter 
rig would be off by more than 1 kHz. If you 
experiment with microwaves, it is essential 
that you have an accurate frequency counter. 

The standard rule of thumb is that your 
measuring instrument should be at least 10 
times more accurate than the device you are 
trying to measure. See the sidebar: “Com¬ 
ments on Frequency Counters” on page 17. 

The most accurate frequency source in 
this country is obtained from the National 
Institute of Standards and Technology 
(NIST), formerly called the National Bureau 
of Standards (NBS), in Colorado. This is the 
organization that operates WWV. All the 


WWV frequencies are obtained from a ce¬ 
sium standard, which is the most accurate 
frequency source in the world. WWV is OK 
for setting clocks and zeroing a receiver’s 
crystal calibrator, but it is not the ideal 
source for checking a frequency counter. 

The best standard frequency you can get 
is from the LF transmissions of WWVB on 
60 kHz. Because of the low frequency used, 
the fading and multipath problems are mini¬ 
mized and an almost constant signal is avail¬ 
able. With the equipment described in this 
article you can easily check your local stan¬ 
dard or countertime base to within 0.0001 
parts per million, which is not possible using 
the HF WWV signals. 

The WWVB Signal 

The WWVB transmission on 60 kHz has 
no audio modulation. The carrier power is 
reduced 10 dB at the beginning of each sec¬ 
ond and held low for 0.2 to 0.8 seconds be¬ 


fore returning to full power. This pulse width 
modulation is a serial binary time-of-day 
code used to synchronize clocks. The second 
form of modulation is a 45-degree advance 
in phase shift at 10 minutes past the hour, 
which is returned to normal five minutes lat¬ 
er. This phase shift will have little effect on 
our use of the signal but you will see it when 
doing phase comparisons. The WWVB sig¬ 
nal strength is sufficient to be received 
throughout most of the continental U.S. 

System Block Diagram 

Figure 1 shows a block diagram of the 
WWVB receiver/comparator. The receiver is 
basically a sensitive RF amplifier that ampli¬ 
fies the 60 kHz carrier up to a 5 volt level 
signal. The carrier frequency is then com- 



Photo B. Outdoor version of rod antenna and 
preamp in w aterproof housing. 



Photo A. Completed WWVB receiver, modules with indoor md antenna. 
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Figure I. Block diagram of (he WWVB receiver/comparator. 


pared to your local standard, which may be a 
separate highly accurate oscillator or a stable 
oscillator that exists within a piece of equip¬ 
ment such as a frequency counter. The com¬ 
parator can be either a scope, which is used 
to observe the Lissajous patterns showing 
the drift of the local standard, or a digital 
comparator, which shows the drift rate on a 
meter or chart recorder. The second part of 
this article will show the details of a digital 
comparator. 

The Antenna System 

This is an active antenna using cascaded 
followers for a high input impedance and a 
low output impedance. The unit should be at 
least 25 feet away from the receiver and is 
connected to the main unit with coaxial ca¬ 
ble. Any common coax can be used since 
impedance matching is not a critical issue 
here. Power is supplied from 12 volts via a 
scries 330 ohm resistor in the receiver and 
the signal is superimposed on this same con¬ 
ductor. The board should be mounted in a 
waterproof housing if it is to be mounted 
outdoors. (See Photos A and B.) 

Two types of antenna can be used, a wire 
or a ferrite rod. The same preamp is used for 
either type antenna with just a few compo¬ 
nent changes. The antenna/preamp circuit is 
shown in Figure 2. 

For the wire version, a 3- to 50-foot an¬ 
tenna is connected to J2; the length depends 
on the signal strength at your location. R3 is 
a fixed lk resistor and Cl, C4, LI, and L2 
arc not used. To adjust, connect the circuit as 
shown in Figure 3A and adjust L3 for maxi¬ 
mum signal at 60) kHz. 

A wire antenna can gather a lot of signal 
but may also pick up a lot of noise. Also, a 
longwirc antenna may pick up enough HF 
energy from a nearby ham transmitter to 
damage the preamp. Therefore. I recom¬ 
mend putting in the extra effort to build the 
rod antenna. 

For the preamp circuit with the rod anten¬ 
na. install Cl, C4 and a lk pot for R3. C2 
should be an 820 pF capacitor. C5, L3, and 
J2 are not used. LI consists of a 1/2-inch by 
7-1/2-inch-long ferrite rod from Amidon As¬ 
sociates (2216 East Gladwick St., 


Dominguez Hills 
CA 90220: 310/763- 
5770), Part No. R33- 
050-750. You will 
also need about 50 
feet of #28 gauge 
enameled wire, also 
available from Ami- 

Starting about two 
inches from one end, 
close-wind about 4- 
1/2 inches of wire 
around the rod. Se¬ 
cure the ends of the 
windings with tape. 
After LI is wound, 
wind a layer of elec¬ 
trical tape around 
the center portion 
and wind 20 turns of wire over this area for 
L2. Be sure to leave about two feet of wire 
off the ends of the windings to make con¬ 
nections to the preamp. 

The rod antenna is adjusted by first pow¬ 
ering up the board as shown in Figure 3A 
and checking for regeneration. Rotate R3 
throughout its range. If it does not oscillate. 


swap the two tickler lead connections on the 
board. Once oscillation is obtained, reduce 
the setting of R3 by about 1/16 of a turn, be¬ 
low the point of oscillation. Then connect 
the generator to points A and B and tune to 
resonance by adjusting the number of turns 
of LI and choosing the correct value of C2, 
making it resonate at 60 kHz with Cl at 
mid-capacity. 

After tuning, cover the entire winding 
with electrical tape. Final tuning should be 
done with Cl after the rod is installed in its 
PVC housing and its attachment to the 
preamp enclosure. In my case, the antenna is 
mounted outdoors (see Photo B) so 1 mount¬ 
ed the preamp in a 2-inch PVC tube and the 
antenna housing uses 3/4-inch pipe, end 
caps and a “T.” 

If you have some ferrite rods around, try 
them. I successfully used an 8-inch rod that 
was used as an AM antenna on an old stereo 
receiver. On this rod I wound 6 inches of 
wire (0.33" in diameter), which tuned to 60 
kHz with two of the 820 pF caps in parallel. 

The WWVB Receiver 

To maintain the accuracy of the transmit¬ 
ted frequency, the receiver cannot modify 



Figure 2. The antenna/preamp circuit. 
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(a) 



(b) 


Figure 3. A) Preamp tuning setup: B) Receiver tuning setup. 


the frequency in any way, so we must use a 
TRF system rather than a superhet. Because 
the entire receiver operates on a single fre¬ 
quency, it must be well-shielded and is 
therefore built in two separate minibox mod¬ 
ules to prevent self-oscillation. RF connec¬ 
tions between modules are via coaxial con¬ 
nectors and cables and other connections are 


provided by barrier-strip screw connections. 
The receiver design is the result of many 
months of trying many different circuits and 
the discreet component version shown here 
proved to be the most stable and reliable of 
many that were tried. 

The two receiver boards arc mounted in 
the miniboxes using 3/4-inch spacers and 4- 


40 hardware. The jacks and barrier strips are 
mounted on the ends and tops of the boxes. 
The covers may then be mounted to a rack 
panel or to a cabinet base, as desired. In my 
final unit, I also included a multi-position 
switch so I can monitor other functions with 
the 50 pA meter. 

Figure 4 shows the RF amplifier portion 
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of the receiver. It consists of three stages of 
tuned amplifiers with emitter followers. The 
followers and low collector current in the 
tuned stages help preserve the high Q of the 
coils to maintain selectivity. AGC is applied 
to two stages. As the signal strength increas¬ 
es. the AGC detector provides a higher DC 
voltage. This voltage is applied to diodes Dl 
and D2. The higher the current that passes 
through these diodes, the more the signal 
voltage is shunted to ground. During normal 
operation the output of this section of the re¬ 
ceiver is about a 1 volt P-P sine wave. 

Figure 5 shows the remaining amplifier 
stages and the AGC detector. The normal 
signal level at TP I is about 5 volts P-P. The 
carrier is rectified by D2 and D3. Q6 is a 
follower to isolate the slow AGC time con¬ 
stant circuit from the detector. C7 is charged 
to several volts through R23. The discharge 
lime constant is via D5. R24. and R25. The 
AGC voltage developed across C7 is 
dropped to less than a volt by D5. The high¬ 
er AGC voltage is reduced in this way. 
rather than with a voltage divider, to main¬ 
tain a greater dynamic range. The slow-re¬ 
sponding circuit sets the AGC level relative 
to the average signal level, rather than al¬ 
lowing it to follow the 10 dB carrier reduc¬ 
tion that occurs each second. The slow AGC 
voltage is available at board point J while 
the fast AGC voltage is at point H. These 
two voltages can be used to drive a detector 


to decode the time-of-day pulse information. 
This decoded information can be used to op¬ 
erate a self-setting digital clock. If you are 
interested in such a clock prdject. drop me a 
card and let me know. 

Stages Q3 through Q5 amplify the main 
received signal and provide a 5 volt TTL 
compatible output. This signal is used to 
drive the 60 kHz input of the comparator 
unit or to connect to the scope. 

Receiver Adjustments 

On the RF amplifier board, set RIS and 
R22 to mid-range. Connect the test equip¬ 
ment to the RF amplifier module alone using 
the scheme shown in Figure 3B. Using the 
scope or an AC voltmeter, set the generator 
to 60 kHz at a level or 150 mV RMS. This is 
equivalent to a 30 microvolt signal at the ac¬ 
tual receiver input. Observe the output sig¬ 
nal at J2 with the scope. Carefully adjust the 
three coils for maximum signal using a non- 
metallic tool. The level should end up being 
about I volt P-P. 

After alignment is complete, place the 
cover on the box of the module, then con¬ 
nect the cables between the two receiver 
units: RF amplifier J2 connects to amplifier 
unit Jl. and ”F’ of both units are connected 
together. Temporarily ground the AGC line 
“F.” With the 150 mV signal applied as be¬ 
fore. there should be a 6 volt P-P sine wave 
at TPI. The signal may be slightly clipped at 


the top and bottom of the waveform. J2 
should have a 5 volt square wave. TP2 
should read about 6 VDC and TP3 should be 
about 3.3 VDC. 

Remove the short from “F.“ The signal at 
TP1 should drop to around 4 volts P-P and 
TP3 should read around 1.8 volts. If all is 
well, changing the generator output from 
150 mV up to 1.5 volts (a change of 20 dB) 
should show no more than about a 6 dB 
change at TP1. With the 50 uA S-meter con¬ 
nected. it should read around mid-scale with 
the 150 mV input and around 45 uA with the 
1.5 volt input. 

The receiver will operate with an actual 
input level of only 3 microvolts with R15 
and R22 at maximum level (counterclock¬ 
wise rotation). With nothing connected to 
the receiver input, there will be a 5 volt 
square wave at output J2. This will be close 
to 60 kHz and is not an oscillation but just 
the amplification of internal noise. Any use¬ 
ful signal will override this so it is not of 
concern. 

Finally, disconnect the generator and turn 
it off or change its frequency so the receiver 
won’t pick it up. Connect the cable from the 
antenna unit and observe the TPI signal. You 
should see the 60 kHz signal, around 6 volts 
P-P or so. dropping in level every second. 
The signal should be a fairly clean sine 

The final gain adjustment is made while 
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observing the signal at its strongest period, 
usually around noon local time, or four or 
five hours after sunset. Adjust R15 and R22 
on the RF amplifier board for maximum sig¬ 
nal at TP1, without clipping. The AGC will 
then compensate for lower signal levels at 
other times of day. Maximum signal should 
peak no higher than 45 jiA on the S-meter. 

During use, if the meter shows erratic 
fluctuations other than the normal I pps time 
code drops, it indicates atmospheric distur¬ 
bances that may affect the signals useful¬ 
ness. If the meter does not show the 10 dB 
drops each second, it may be that the noise 
level is high or you are getting interference. 
If the meter is steady, the unit may be oscil¬ 
lating because the antenna is too close to the 
receiver. 

Phase Comparisons 

The simple form of phase comparison be¬ 
tween WWVB and your local standard is 
done with the setup shown in Figure I. using 
a scope. The receiver output is fed to the 
vertical scope input and the local standard is 
fed to the horizontal input. The 60 kHz sig¬ 
nal and your local standard arc compared by 
observing the rotation of the Lissajous 
pattern. Alternatively, connect the local sig¬ 
nal to the external sync input to synchronize 
the scope's horizontal oscillator. The com¬ 
parison will then be a slow drift of the wave¬ 
form across the screen. In any case, your 
local standard must be an integer value of 60 
kHz. 

If your frequency counter time base is 
your local standard, you can probably find a 
point in the countertime base divider chain 
that provides 10 kHz. This would be a good 
choice of signal to compare to the 60 kHz. 
At 10 kHz. to achieve an accuracy of I part 
in 10*. it will take over two hours of com- 

Whatever the accuracy you are trying to 


achieve, it takes 100 times as long to ob¬ 
serve a 10 kHz signal drift as it does I MHz. 
For that reason, the serious user of this 
equipment should consider building a simple 
digital phase comparator. This will be dis¬ 
cussed in the second part of this three-part 

Using the Receiver for Other Frequencies 
WWVB is usable in most of North Amer¬ 
ica. In other parts of the world there are oth¬ 
er LF standard frequency transmissions that 
may be of use. I cannot vouch for the accu¬ 
racy of the following list but 1 have seen 
these stations mentioned in various publica¬ 
tions from time to lime. There may also be 
others that I have not heard of. The station 
must emit a CW carrier and not have FSK 
keying as many military stations do. 


Location Call Freq., kHz 

U.K. MSF 60 

Germany DCF77 77.5 

Switzerland HBG 75 

Japan JJF 40 

Czechoslovakia OMA 50 

Irkutsk. Russia RTZ 50 


The receiver can be tuned for these other 
frequencies by selecting different values for 
C3. C9. and CI5 as follows: 

40 kHz 0.018 pF 

50 kHz 0.012 pF 

75 kHz 5300 pF 

77.5 kHz 5000 pF 

C2 on the antenna preamp board must 
also be changed as necessary. 

I encourage any correspondence regarding 
this project (314 S. Harrison St.. Batavia IL 
60510): however, if you expect a response, 
please include an SASE. A full set of boards 
for this project can be obtained for $11 plus 
$1.50 S & H from FAR Circuits. I8N640 
Field Court. Dundee IL 60118. |jQ 



ill c 100 PAGE 
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6830 Americana Pkwy. 73 
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Tel. 614 866-4267_ 


Comments on Frequency Counters 


If you are planning to purchase a fre¬ 
quency counter, consider the following: 

1. The counter specs should state the ac¬ 
curacy and frequency of the lime base. Ac¬ 
curacy should be expressed in terms of drift 
with temperature change. The time base 
should be one using a “standard" frequen¬ 
cy, such as I. 3, 5, or 10 MHz. Avoid coun¬ 
ters which have a nonstandard time base, 
such as 3.579545 MHz. Nonstandard fre¬ 
quencies generally mean cheap crystals. 
Also, they cannot easily be compared to a 
known standard. 

2. A good counter should have an output 
connector which allows you to easily check 
the internal oscillator. 

3. The better counters have an external 
time base input that allows you to use a 
more accurate oscillator than the internal 

4. Unless you can use an external time 


base, you should consider buying the 
counter with the high stability time base 
option, if available, but again, make sure it 
has an output connector so you can check 

I have counters made by Hewlett- 
Packard. Fluke. Anadex. and others. All of 
these either met the above requirements or 
were easily modified to do so. Even my 
synthesized signal generator has an exter¬ 
nal lime base input, so all my units are run 
from my “house" standard. 

5. There arc other counters available 
than those advertised in the amateur publi¬ 
cations. such as those I mentioned above. If 
you frequent hamfests. keep an eye out for 
older commercial-grade counters. Some¬ 
times excellent units can be purchased in¬ 
expensively. The owner may just want to 
get rid of it because it is not as small as 
more modern counters. 
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B B Number 5 on your Fee< 

Micro IDer 

An easy-to-build automatic Morse code station identifier 

by Steve Look KA9SZW and David Pointer 


M ore and more hams these days are at- needed on the keying circuit to invert the 

laching miniature radio transmitters to output if you find the code being sent is in¬ 
weather balloons, kites, and rockets. This verted. Adding the transistor is cheaper than 

underscores the need for a very small Morse programming a new PROM, 

code identifier necessary for legal operation. Ql. R4, and R5 form an inverter between 
A very small identifier would also be useful pin 6 and pin 3. 

for compact and portable foxhunt transmit- When the last bit of the memory has been 
ters and beacons. clocked out. the PROM generates a logic 

The typical Morse code identifier uses an high at pin 6. The inverter applies a momen- 

EPROM and several other logic chips. This tary logic low to pin 3. This resets the 

confuguralion is fine for applications where PROM and the entire memory is read out 

size, weight, and power consumption are not again. 

considerations. The Micro IDer presented The liming is provided by a CMOS 555 
here consists of a maximum of 12 compo- timer in an astable multivibrator configura- 

nents mounted on a single-sided printed cir- tion. The value of resistor RA sets the clock 

cuit board measuring only 1-5/8" x 5/8". The speed and is determined by the software that 

complete unit weighs less than 1/2 gram. generates the actual ID bit pattern. A stan- 

Powcr requirements are 1-2 mA at 3 to 6 dard 555 timer may be used instead of the 

volts. One Duracell DL2032 3V lithium cell more expensive CMOS part, but the power 

will power the IDer for hours. Total cost consumption goes up by a factor of at least 
should not exceed $20. 10, greatly affecting the battery life. 

Theory of Operation Construction 

The Micro IDer is based on the Xilinx Mount the two ICs first. We recommend 
I736A serial PROM (U2). This eight-pin IC only a high quality machine socket for U2 to 

will store 36.288 bits of data. When a clock allow PROM changes. A spring contact 

signal from the 555 timer (Ul) is applied to socket may cause reliability problems, 

pin 2. each bit in the memory appears at pin Mount RA. Rl. R2. and R4 on the bottom of 

I in sequence. This pin is connected to the the board next. This is done to save space, 

base of transistor Q2 to drive the keying cir- All the other components can now be 
cuit of a transmitter. Q3 and R3 may be mounted to the lop of the board. 



Plwlo A. Here is the completed Programmer (lop) and the IDer. 
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mkid—A Morse Code Compiler 

With this large memory space in the serial 
PROM available, two programs were written 
to simplify message generation. 

You must first create a file with any text 
editor (or a word processor in ASCII mode) 
that contains the text of the Morse code you 
want to be sent. Be careful about your 
spelling as the 1736A is a one-time pro¬ 
grammable part. All characters are support¬ 
ed. but not the prosigns. Two other charac¬ 
ters are included to add a solid tone and 
silent pause function. A pound sign in your 
text file represents a solid one-second tone. 
Place as many of these in a row as you want 
the tone duration to be. An exclamation 
point in your text file represents a one-sec¬ 
ond silence. Place as many in a row as you 
want the silent period to be. 

Text may be entered in upper or lower 
case as the software converts everything to 
upper case at compile time. Use a carriage 
return wherever you wish; they are ignored. 
When your message looks the way you want 
it to. save it to disk and exit your text editor. 

A very simple example text file may look 
like; 

ka9szw balloon ##### 

This would generate my (Steve’s) call, 
space, “balloon,” space, and then a five-sec¬ 
ond solid tone. Long periods of a solid tone 



Figure I. Schematic of the Micro IDer. Q3 
and R3 are only used if keying must be in- 



Figure 2. Parts placement outline and circuit 
board pattern. 













2 3 4 5 




Figure 5. Programmer solder side circuit pattern @ 70%. 



Figure 6. Programmer component side circuit pattern @ 70%. 


are helpful to chasers trying to get a fix on a 
balloon package. 

To run the compiler, type: 

mkid<text_file> 

where <text_file> is the name of the text file 
you created with the message. The program 
will display error messages if it cannot find 
the file. If it has found the file, it will load it 
while displaying it on the screen so you can 
check your work one more time. You will be 
prompted to enter how fast you want the 
code to be sent. After calculating for a bit 
you will see a list of available ID delay 
times. This is how often the message will re¬ 
peat. Small messages generate large lists of 
delay times while large messages may offer 
only a few choices. Enter the number of the 
delay you wish to use. 

After that is done the program opens a file 
with the same name as the input file, but 
with a "jed” extension, and fills it with the 
keying pattern required for your message. 

All the dot and dash timing is done along 
with key-downs for constant tones. The pro¬ 
gram will announce when it is done and dis¬ 
play some statistics about the ID it just cre¬ 
ated. The program displays the frequency 
that the 1736A must be clocked at to get the 
correct timing, how long the ID will take to 
send, how long the ID will be silent before 
restarting, how much of the chip capacity 
was used, and what the value of the timing 
resistor (RA) must be. 

The file created is in standard JEDEC for¬ 
mat and should be accepted by any chip pro¬ 
grammer that will handle the Xilinx 1736A, 
or you can build the companion programmer 
presented here. Follow the instructions in 
the manual on how to download a JEDEC 
file to your particular programmer. 

jed2bin—A JEDEC File to Binary File 
Converter 

If you have a programmer that will only 
accept binary or image files you will also 
need to use the program “jed2bin.” This pro- 
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quency selected by direct keyboard entry and with handy continuou; 
tune tuning knob. Crystal controlled accuracy of 10 ppm and twi 
memories for rapid frequency changes. Retire that jury-rigged ok 
generator and treat yourself to the pleasure of using a new stale-ol 


i-'WVb- 


am TTI?outputs (or easy connection to any RF generator or service 
monitor. Get in on me profitable pager repair market with the COM-6 
universal synthesizer. Fully assembled with 1 year warranty, 

COM-6 Code Synthesizer.S895.00 


Two pushbutton ranges lor high resolution reapings and we even 
give you calibration components to assure proper accuracy ot your 


gram accepts the 
“.jed” file and con¬ 
verts it to a binary 
file. The program 
prompts you for file 

All the above pro¬ 
grams have been 
written in generic 
“C” language to be 
portable to any com¬ 
puter with a “C” 
compiler. An exe¬ 
cutable MSDOS ver¬ 
sion of each program 
is available along 
with the source code. 

The Micro IDer 
XC1736A PROM 
Programmer 

The Micro IDer 



XC1736A PROM 


programmer is an in¬ 
expensive alternative for those who want to 
program an ID into the Micro IDer PROM. 
Since the least expensive commercial pro¬ 
grammer that we know of that can program 
the XC1736A costs $475. we decided to 
make this special purpose programmer 
available to users of the Micro IDer. 

The programmer that we developed con¬ 
sists of a board and a host computer pro¬ 
gram. Communication between the host pro¬ 
gram and the programmer is through an RS- 
232 serial port. Power to the board is provid¬ 
ed by a 24 VDC wall transformer. 

Theory of Operation 

The host program “xprog” takes the stan¬ 
dard JEDEC file that was produced by the 
mkid program and sends it to the program¬ 
mer. An Intel 8031 microcomputer on the 
programmer board (Ul) handles this com¬ 
munication and provides control on the 


to the 8031 microcomputer. 

Q2 can be switched between 5V and 5.5V 
for the VCC pin of the programming socket. 
This is controlled by the 8031 microcomput¬ 
er. which switches R4 in and out of the Q2 
resistor network via switching the input of 
the high voltage open collector inverter 
U5A. 

Q3 can be switched among 5V, 6V, and 
15V for the VPP pin of the programming 
socket. This is also controlled by the 8031, 
which switches R9 and R11 in and out of the 
Q3 resistor network using two inverters 
from the U5 package. R5 provides series 
damping for VPP, as the overshoot on the 
VPP pin must never exceed 15.5V. 

Construction 

The parts placement of the programmer 
board can be seen in Figure 4. Even though 
the bare board is two-sided without plated- 
through holes, it is assembled by soldering 
all connections that have traces on both 


The programmer’s 8031 code is contained 
in a 2764 EPROM (U3). This code has all 
the programmer’s communication routines 
and the routines that implement the algo¬ 
rithm needed to program the XC1736A. 
This code is available as an INTEL hex file 
or already programmed into a 2764 
EPROM. The 8751, (which is an 8031 with 
an EPROM on-chip), may also be used in¬ 
stead of the 8031-latch-2764 combination. 
Some users may find the 8751 a less expen¬ 
sive alternative to the three-chip combina¬ 
tion. A strap on the board (J3) allows for the 
use of either the 8031 or the 8751. 

The XC1736A programming algorithm is 
complicated. It requires that voltages on two 
pins be varied between 15V. 6V, 5.5V, and 
5V. The programmer controls these voltages 
by switching various feedback resistors on 
two LM3I7 variable voltage regulators. In 
addition, these voltages must be switched in 
various combinations before and after serial 
data is clocked into the device in socket S6. 
The clock, control, and data lines to the pro¬ 
gramming socket S6 are connected directly 


sides of the board. The board, which was too 
complicated to be a single-sided board, was 
considered too expensive as a double-sided 
plated-through board. So, we struck a com¬ 
promise by making sure that all traces could 
be interconnected by soldering component 
holes with traces on both sides of a non-plat- 
ed through hole printed circuit board. This is 
easily accomplished except in the case of the 
programming socket S6 and the socket for 
the EPROM, S3. If the machine screw sock¬ 
ets specified in the Parts List are used, ap¬ 
proximately 0.05" of bare metal of the barrel 
of the socket pin is available for soldering 
on the component side of the board. 

Q1 must have a heat sink attached to it as 
this device converts the 24 VDC input into 5 
VDC, producing a lot of heat in the process. 
In addition, the crystal Y1 needs to be laid 
flat and have a bare wire strapped across it. 
Two holes connected to ground are provided 
for this purpose. 

J2 provides the power connection. A wall 
transformer that provides unregulated 24 
VDC with at least 500 mA of current is re- 
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XC1736A Prom Programmer Parts List 

Reference 

Part Description 

Manufacturer 

Part Number 

Digi-Key Quantity 

C1-C5.C8 

Cap 0.1 pF 63V 20% 

Panasonic 

ECU-S1J104ZU 

P4917 

6 

C7 

Cap 0.22 pF 63V 20% 

Panasonic 

ECU-S1J224ZU 

P4918 

1 

C9-C12 

Cap 1 pF 50V 20% 

Panasonic 

ECE-A1HU010 

P6260 

4 

Cl 7 

Cap 10 pF 35V 20% 

Panasonic 

ECE-A1VU100 

P6248 

1 

C6 

C13-16.C20, 

Cap 22 pF 35V 20% 

Panasonic 

ECE-A1VU220 

P6249 

7 

C21 C18.C19 

Cap 33 pF 100V 5% 

Panasonic 

ECC-F2A330JCE 

P4450 

2 

Y1 

Xtal 

7.3728 MHz 

CTS 

MP074, CTX074 

1 

R1 

Res 8.2k 5% 1/4W 



8.2KQ 

1 

R5 

Res 33 5% 1/4W 



33Q 

1 

R2.R10 

Res 243 1% 1/4W 



243X 

2 

R3 

Res 825 1% 1/4W 



825X 

1 

R11 

Res 1000 1% 1/4W 



1.00KX 

1 

R9 

Res 1400 1% 1/4W 



1.40KX 

1 

R8 

Res 2670 1% 1/4W 



2.67KX 

1 

R4 

Res 6190 1% 1/4W 



6.19KX 

1 

U2 

1C 74F373 latch 

NSC 

74F373PC 

74F373PC 

1 

U3 

1C 2764 8Kx8 EPROM 

Microchip 

27C64-15/J-ND 

27C64-15/J-ND 

1 

U5 

1C 7406 hex oc inv 

NSC 

DM7406N 

DM7406N 

1 

U1 

1C 8031 micro 

Signetics 

SCN8031HCCN40 


1 

U4 

1C MAX232 RS232 

Maxim 

MAX232CPE 


1 

Q1 

LM340 5V 1.5A reg 

NSC 

LM340T-5 

LM340T-5 

1 

Q2-Q3 

LM317 1.5A adj reg 

NSC 

LM317T 

LM317T 

2 

S3 

Skt 28-pin 0.6" 

Mill-Max 

110-93-628-41-001 

ED3628 

1 

S6 

Skt 8-pin 0.3' 

Mill-Max 

110-93-308-41-001 

ED3308 

1 

J1 

Conn 9-pin D-Sub 

Norwesco 

09S1 

509F-ND 

1 

SW1 

Sw mom push-button 

Panasonic 

EVQ-QEC04K 

P8027S 

1 


TO-220 heat sink 

6-32 x 3/8 mach screw 

AAVID 

577202B00000 

HS107-ND 

1 


6-32 hex nut 1 

#6 ext. tooth lock washer i 




Micro IDer Parts List 



Reference 

Description 

Manufacturer 

Part# 

Dlgl-Key 

Quantity 

U1 

IC CMOS timer 

NSC 

LMC555CN 

LMC555CN 

1 

U2 

1C serial PROM 

Xilinx 

XC1736A 


1 

S2 

Skt., 8-pin, 0.3" 

Mill-Max 

110-93-308-41-001 

ED3308 

1 

Q1-Q3 

Transistor, NPN 

NSC 

2N3904 

2N3904 

3 

RA 

"Value determined by software, see text 



1 

R1-R5 

Res 10k 5% 1/4W 



10KQ 

5 

Cl 

Cap 0.1 pF 63V 20% 

Panasonic 

ECU-S1J104ZU 

P4917 

1 


These products available from the authors at 
Monticello Micro, 727 West Wilson, Monticello 
IL 61856. 

IDER-AT: Assembled and tested. Micro IDer 
complete with programmed XC1736A PROM, 
$20 (please include message to be pro¬ 
grammed. the time delay between IDs. and 
code speed). 

IDER-CD: Programmed XC1736A PROM 
alone, $8 (please include message to be pro¬ 
grammed, the time delay between IDs and 
code speed). 


XPROG-AT: Assembled and tested XC1736A 
programmer, $79. 

XPROG-CD: Programmed 2764 EPROM with 
8031 code, $10. IDER-DISK: 5.25" 360K 
diskette containing mkld 'C' program source 
code, mkid program .EXE executable, jed2bln 
'C' program source code, jed2bin program 
.EXE executable, xprog 'C' program source 
code, xprog program .EXE executable, IBM 
PC compatible serial port driver source code, 
XC1736A programmer 8031 object code (Intel 
HEX format), $5. 

Shipping and handling is included in the 


We assume that you can acquire the 24 VDC 
500 mA wall transformer at a hamfest far 
cheaper than we could provide it to you. For 
that matter, you probably already have one 
stashed in your junk box. 

The IDer circuit board alone is available from 
FAR Circuits, 18N640 Field Court, Dundee IL 
60196 for $3 plus $ 1.50 S&H. The XC1736A 
programmer circuit board alone is also avail¬ 
able from FAR Circuits for $11 plus $1.50 S&H. 

For all orders, please include your name, ad¬ 
dress, and phone number. Illinois residents 
please Include 6.25% sales tax. 


quired to power the programmer board. The 
wall transformer leads may be soldered di¬ 
rectly into the board. You must take care to 
make sure that the +24 VDC wire of the 
transformer connects to pin I (marked with a 
"+”) on J2. 

xprog—a JEDEC to IDer Programmer 
Board Communication Program 
The host program xprog. which is written 
in "C", is completely portable and can be 
compiled on any computer that has a serial 


port and a “C" compiler. The hardware de¬ 
pendent code for the serial port is written as 
a separate piece of code so that a person may 
add a serial port driver appropriate for their 
particular computer. A driver for IBM PC 
and compatible COM1 and COM2 ports is 
provided along with the host program source 
code. Instructions detailing what is required 
for other serial port drivers is also provided. 

The program is invoked by: 

xprog <filename>.jcd 


where <filename> is the name of the 
JEDEC file produced by mkid. D 

References: 

1) ABEL Design Software User Manual. 
September 1990, DATA I/O Corp.. App- 
pendix B: JEDEC Standard Number 3A. 

2) Programmable Gate Array Design 
Handbook. 1986, Xilinx Inc., pp. 1-50 to 
1-60. 

3) Radio Amateurs Handbook. 1985, 
Amateur Radio Relay League, pp. 9-8. 


Program 1. 


991 Stephen R. Look 
available for unlimited non-co; 
edifications, bug reports and q 


Program 1 continues 
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invalid character detection -*/ 


printf("\nerror - the last character displayed is invalid!*); 
printf(*\n please correct the message text and retry\n*); 


/*- function to return correct unit of time -*/ 

void cime_frame(t,p) 


if(t>=3600) sprintf(p,*%.If hrs*.t/3600); 

else if(t<3600&&t>=60) sprintf(p,*%.If mins*,t/60); 

else sprintf (p, *%.lf secs*,t); 





static 
{ 32 , 
f 33 , 


{ 45 


{ 53 
! 54 


struct id reference[44] = { 

0*}, /* ! 1 second silence marker 

1*}, /* # 1 second tone marker */ 

1111110101011101110 *),/* , */ 
1110101010101110 *),/* - */ 
101110101110101110 *},/* . */ 

11101010111010 *), /* / */ 
11101110111011101110 *},/* 0 */ 
101110111011101110 *),/* 1 */ 
1010111011101110 *),/* 2 */ 

10101011101110*}, /* 3 */ 

101010101110*}, /* 4 */ 

1010101010*}, /* 5 */ 

111010101010 *}, /* 6 */ 

11101110101010 *), /* 7 */ 

1110111011101010 *),/* 8 */ 
111011101110311010*},/* 9 */ 
1010111011101010 *},/* ? */ 

101110 *), 

1110101010 *}, 

moionioio*}. 

11101010 *}, 

1010111010 *}, 

1110111010 *), 

10101010 "), 

1010 *}, 

10111011101110 *), 

1110101110 *}, 

1011101010 *}, 

11101110 *), 

111010 *}, 

111011101110 *}, 



■ 11101110101110 *). /* Q */ 

■lomoio*}, /* r */ 

■101010-), /* S */ 


■1010101110*), /* V */ 

■1011101110*), /* w */ 

■111010101110*}, '* X •/ 


float wpm,time,elk,expandobits,expandoclk; 



printf(*\nMake ID - Version 1.0*); 
printf(*\nMorse Code to JEDEC compiler*); 

printf(*\ncopywrite (c) 1991 by Stephen R. Look ka9szw\n\n"); 

/*—read in the text file to memory and echo it to the screen—*/ 

printf("\nFile read in:\n*>; 

cntr=0; 

while(ch!=EOF) 


message[entrj stoupper(ch); 
printf(*%c*,message[entrJ); 

if(messagelentr]>=0&messag^[entrj<10) char_error{); 

if(message[entr]==11) char_error<); 

if(message[entr]>12&message[cntrJ <26) char_error(); 

if(message[entr]>26&message[cncr]<32) char_error(); 

if(message[entr]==34} char_error(); 

if(messageicntr]>35&message[cntr]<44) char_error(); 


/*—get code speed and calculate clock speed per arrl Handbook-*/ 
printf(*\n\ncode speed in wpm; *); 
wpm=atoi(gets(c)); 

/*— use C he lookup table to generate bit patterns-*/ 

for(mcntr=0;message[mcntr]!=E0F;mcntr+*) 

for(refentr=0;refcntr<=4 3;refent r* *) 

if(reference|refentr].key!0]==messag*[mcntr]> break; 

if(message[mcntr]==35> 

for(tone=0;cone!=(int)clk;tone++) streat(bits,“1*); 
if(message[mcntr+1]!=35) streat(bits,*000*); 

else if(message[mentr]==33) 

for (tone=0;tone! = (int)elk; tor,e» + } streat (bits, *0" > ; 
if(message[mcntr+l)!=33) streat(bits.*000*); 


streat(bits,reference[refcncrj.morse); 


calculate the number of bits needed—*/ 


bitcnt=strlen(bits); 


whiled) 


Program 1 continues 
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Number 28 on your Feedback card 


The “Hula Loop” 

A stationary, bidirectional hybrid three-element delta loop. 

by Dean Frazier NH6XK 


C onventional wisdom preaches that direc¬ 
tors and reflectors must be on opposite 
sides of a driven antenna element to achieve 
best performance in one direction: hence the 
advent of the rotating beam antenna (Yagi- 
Uda, Moore Quad, etc.). But by its very defi¬ 
nition. “conventional’' wisdom may only de¬ 
scribe what has worked in the past. It does 
not allow that something else may work as 
well, or better: now, or in the future. Conven¬ 
tional wisdom may lack vision. It may be in¬ 
complete. 

The rules of my QTH environment (a 
planned community in Hawaii) preclude my 
erecting a tower or rotatable beam of any 
kind, yet out here in the ocean, at (about) 21 
degrees north latitude, 158 degrees west lon¬ 
gitude. I like to propagate mainly to the 
NE/SW. For several years 1 have used a com¬ 
mercial half-wave vertical to do just that, but 
the declining solar cycle has forced me to 
seek a bit more gain than produced by said 
vertical, a bit iess noise on receive ... but 
how to do it with a low launch angle, in at 
least two directions simultaneously? 

Many solutions are well-known, such as 
using two driven radiators separated one half¬ 
wave and fed in phase; or spaced one quarter- 


wave, fed 180 degrees out of phase. I wanted 
a simpler solution because I wanted to avoid 
two driven elements and the requirement for 
proper electrical phasing. 

Any bidirectional antenna I might erect 
would have to have more gain than my half¬ 
wave vertical. It would have to be put up in 
the trees of the forest to the NE behind my 
back fence. It would have to be fixed in loca¬ 
tion and non-rotatable. It would have to have 
sufficient gain both to the NE (to the main¬ 
land US and Europe) and SW (to ZL-VK and 
Africa) to make up for feedline losses result¬ 
ing from a roughly 300-foot run from shack 
to antenna. Virtually loss-less open wire feed¬ 
er was out of the question due to “visual im¬ 
pact,” and the antenna had to “blend” into the 
forest scenery. The vertical loop was the ob¬ 
vious choice fed by low-loss high quality 
coax, and the delta loop, apex down, high 
current region “up.” was chosen so I could 
take advantage of the simplicity of available 
(and minimum) supports ... the trees. 

Gain would be easily enhanced in one di¬ 
rection with a reflector “behind” the driven 
element (& la conventional wisdom), but how 
to get some signal “out the back” at the same 
lime? Electronic switching, grounding out el¬ 


ements, multi-driven elements, and pausing 
were ruled out preemptorily. This had to be a 
“no-fuss," simple antenna. 

So I again considered conventional wis¬ 
dom as I poured over my textbooks in search 
of a solution. Then I closed the books, and 
closed my mind to conventional wisdom . . . 
and the solution was obvious: Put a reflector 
(or reflectors) on the west side of the driven 
element for gain to the east toward the US 
mainland, and put a director (or directors) al¬ 
so on the west for a boost to the west, (e.g. 
VK-ZL). 

So, after much trial and error, working with 
as many as two reflectors and four directors 
nested within the reflector(s), and varying 
their lengths (perimeters) and their spacing 
from the driven element, the Hula Loop 
evolved. It’s not very fancy or sophisticated, 
but its simple form should not be underesti¬ 
mated. 

The final configuration survived the skepti¬ 
cism of many fellow hams. It is explained be¬ 
low and shown in Figure 1. First, let me point 
out that prior to the utilization of the Hula 
Loop, the best I could do to the East Coast of 
America was 5/6 with the 3 dBd gain half¬ 
wave vertical, whereas now I consistently re- 
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Photo C. Another view of the Hula Loop's construction. The antenna blends into the scenery 
when viewed from a distance. 


ceive 5/9 or 5/9+ reports. To Australia and 
New Zealand, the vertical consistently beat 
my original single-element and eventual two- 
element delta loop, but now it’s the other way 
around by 2 S-units. Short path to South 
Africa over Antarctica. I’d get 5/3 on the ver¬ 
tical and 5/2 on the conventional two-element 


delta loop, and now it’s more like 5/7-5/8 on 
the three-element loop. To Europe over the 
North Pole, it used to be 5/5-5/6 with the ver¬ 
tical, and now it’s 5/8-5/9-5/9+, even as the 
solar cycle declines, with the hybrid delta 
loop. 

I can still communicate to Asia and South 


America with the vertical and a Loop Sky- 
wire, but not as well as the Hula Loop does to 
the northeast and southwest, from Hawaii. 

The Hula Loop’s Design 

The Hula Loop consists of a driven delta 
loop, apex down, behind which is a passive 
reflector 3% longer around than the driven, in 
which is nested a director cut 3% shorter than 
the driven. The reflector-director combination 
(which I call the Diflector) is spaced 0.16 
wave (about 8'8" on 17 meters) from the driv¬ 
en clement. This wide spacing results in the 
feed point impedance being in the 80-100 
ohm range, as usual for a full-wave single-el¬ 
ement loop, so feeding with 50 ohm coax 
(Belden 9913) terminating in an odd multip le 
of 75 ohm coax is appropriate (V50 x 100 = 
71 ohms). Moving the diflector towards the 
driven element would eventually bring down 
the feed point impedance to 50 ohms at some 
particular spacing, allowing a “straight in- 
feed" with 50 ohms, but the forest in which 
the loop is erected does not allow this luxury. 

After cutting the driven element by using 
the formula (1005/f MHz = length in feet) 
and forming an equilateral triangle with the 
feed point at the bottom apex, and after hav¬ 
ing put the element “in situo,” I then tuned 
this driven element to resonance, then mea¬ 
sured its final length (or perimeter). Then I 
cut and placed the diflector by this formula: If 
the final tuned length of wire in the driven 
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element comes out to be “L” feet, then cut the 
reflector according to 1,03 x L. and cut the 
director according to 0.97 x L. Both the re¬ 
flector and director are then shaped into equi¬ 
lateral triangles, and the director is nested in¬ 
to the reflector using non-conductive material 
(nylon line) at the corners. 

The reflector and director are closed para¬ 
sitic loops; the driven element is open at its 
bottom. One end of the wire connects to one 
side of a 1:1 current balun, the other wire end 
to the other side of the balun. The quarter 
wave of 75 ohm coax then connects (screws) 
to the base of the balun, and its other end 
joins to 50 ohm coax (thence back to the 
shack) via a barrel connector. The balun is 
not a necessity, but if not used, I suggest that 
you wind and tape about six turns of coax 
(roughly six inches in diameter), directly at 
the feed point to act as an air-chokc to RF. 
This will help to decouple the coax braid 
from the antenna to aid canceling RFI-TV1 
causing currents on the coax braid. Whatever 
method of putting power into the antenna is 
used, seal all exposed conductors from the el¬ 
ements. I use #12 stranded copper wire, PVC 
covered, for the driven element, director, and 
reflector. Be advised that the beginning 
length around the driven element (1005/f 
MHz = feet) probably won’t work out quite 
right due to the detuning effects of not only 
the diflector (a small effect at 0.16-wave 
spacing), but primarily due to the particular 


final antenna environment . . . proximity to 
metal, wood, etc., and due to variation in 
length from the formula (1005/f) because of 
different wire gauges. 

The driven element and the diflector are 
hung vertically, using nylon line attached to 
the upper corners. The driven feed point and 
the bottom apex of the diflector are prevented 
from swaying in the wind with light nylon 
line tied off to low bushes or ground stakes. 
As the figure shows, the Hula Loop is simply 
constructed. 

Results 

On-the-air signal reports indicated the fol¬ 
lowing: To the NE (US mainland and Eu¬ 
rope) signal reports are about the same as 
when the loop was configured as a conven¬ 
tional two-element delta loop (driven and re¬ 
flector), and 3 to 4 S-units stronger than the 
commercial half-wave vertical (very nearly 
the same coax line loss at 18.113 MHz, to 
both antennas). To the SW (VK-ZL and 
Africa), the conventional half-wave vertical 
beat the two-element delta loop by 1 to 1-1/2 
S-units. but with the diflector in place, the 
three-element Hula Loop is better than the 
vertical by 2 S-units. 

I suspect I may have “lost” 1/2 to 1 dB to 
the NE with the Hula Loop, compared to a 
two-element delta loop. 1 now have a narrow¬ 
er half-power beamwidth, but the gain “out 
the back” is startling. 


In any event, with the Hula Loop I now put 
more signal both NE and SW than ever be¬ 
fore with a 3 dBd half-wave vertical or with a 
conventional two-element delta loop. 

All work was performed on the 17 meter 
band, at 350 watts. 

I encourage others to experiment with di¬ 
rectors nested within reflectors to see the ef¬ 
fect on forward and rearward gain, compared 
to that of a conventional two-element loop 
antenna, keeping all antennas at the same 
height over the same ground. The flat-top of 
my Hula Loop is at 27 feet which puts the 
centroid of the triangles at about a third wave 
. . . raising the top to perhaps 35 feet would 
more nearly place the centroids near half¬ 
wave, with a resultant lowering of launch an¬ 
gle, but such may not be possible in the forest 
within which I work. In any experimentation 
with the diflector concept, however, as many 
variables must be eliminated from the prob¬ 
lem. Conditions should be made the same for 
both the antenna under experimentation and 
with the control antenna, to allow any differ¬ 
ences between the test and control antennas 
to become apparent. 

Special thanks to Ron Turner KD6FZ. Del 
Mar. California, and Tony Thomas ZL2ANT 
and Jock Campbell ZL1ACW of North Is¬ 
land, New Zealand, for their help in extensive 
on-the-air testing of the Hula Loop against 
the two-element delta loop and the commer¬ 
cial half-wave vertical. BI 
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The Quad Charger 

A constant current NiCd charger, 

by Marion D. Kitchens K4GOK 



Photo A. Finished Quad Charger. 


E very ham I know uses NiCd batteries at 
one time or another. “Nicads” are nice, 
but they pose the never-ending challenge of 
keeping a charged set on hand. This often 
requires keeping a number of various bat¬ 
tery packs or individual cells in ready-to-use 
condition. Most battery chargers are de¬ 
signed for one particular size individual cell, 
or for particular battery packs. It can be ago¬ 
nizing to have the wrong battery pack on the 
charger while the one needed is yet to be 
charged. 

Finding the correct charger or setting a 
variable voltage charger to the proper volt¬ 
age is an unnecessary hassle. A more useful 
charger would allow for charging several 
battery packs or individual cells simultane¬ 
ously, and would accommodate battery pack 
voltages ranging from one cell up to eight or 
more cells; that is, 1.25 volts up to about 12 
volts. 

The Quad Charger described here was de¬ 
signed and built to take the hassle out of us¬ 
ing NiCds. The unit as described provides 
charge rates for most common NiCds, and 
provides several trickle charge rates too. 
Since this unit provides a constant charge 
current, the output voltage automatically ad¬ 
justs to that necessary for the battery or pack 
being charged. NiCds are charged based on 
the amount of current and the duration 
(time) that current is injected into the NiCd, 
so a constant current is a good way to charge 

The Quad Charger will charge up to four 
different NiCd cells or battery packs at the 
same time. It is easy to build via the PCB 
layout provided, or via point-to-point wiring 
on perf board. The circuit is straightforward 
and without gimmicks or tricky adjustments. 





All parts are readily available from suppliers 
such as Digi-Key. 

Theory of Operation 

The versatile LM317 voltage regulator is 
readily usable as a constant current regulator 
by simply connecting the IC to a resistor. 
The LM317 is designed to maintain 1.25 
volts between its output pin and its “adjust" 
pin. The electronics within the IC will react 
to assure that this condition exists at all 
times (as long as it is physically possible). 
That means you can put a resistor between 
those two pins and the LM317 will deliver a 
constant current through the resistor. The 
current will then be regulated by the IC in 
accord with Ohm’s Law. All we have to do 
is connect the desired load, in this case the 
battery or pack to be charged, in series with 
this constant current. 

Examine Figure 1. The voltage from the 
supply is applied through the LM317, 
through the resistor, and to the load. The in¬ 
ternal circuitry of the LM317 maintains a 
constant 1.25 volts across the resistor. If the 
resistor is 125 ohms, the current will be 10 
mA. If it is 12.5 ohms, the current will be 
100 mA. Since the current in a series circuit 
is the same in all parts of the circuit, the load 
will also have a regulated, constant current. 
The value of that current will be determined 


by the value of the resistor. 

Note that the current is independent of the 
load. The current through a single 1.25 volt 
AA cell will be the same as that through a 9 
volt battery pack. And to the obvious ques¬ 
tion, yes, it is the same for a zero ohm load, 
i.e. a short circuit. (A constant current supply 



Figure 2. Quad Charger system schematic. 
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Photo B. Resistors on foil side ofPCB. Photo C. LM317 mounting, showing off-set arrangement. 


is pretty neat because a short across the out¬ 
put is perfectly acceptable and causes no 
harm!) 

The LM317 requires a certain amount of 
current in and of itself to operate. This is 
identified as the “quiescent" current in the 
literature. The quiescent current flows from 
the supply through the LM317, out of the 
“adjust” pin, and into the load. Its value is 
typically around 0.35 mA, and can be ne¬ 
glected in most cases. If you want exact cur¬ 
rents. however, you will have to account for 
that current in any analysis or adjustment of 
the circuit. Using pots in the circuit allows 
for exact setting of the current, including ef¬ 
fects of the LM317 quiescent current. Be¬ 
cause of the quiescent current, the OFF posi¬ 
tion of the rotary switches will result in a 
small current in any connected load. 

The LM317s must be able to dissipate the 
heat generated when they are used in the 
Quad Charger. The thermal “design point” is 
reached when operating at the maximum 
supply voltage and maximum output current, 
with the output shorted to ground. Assuming 
a 13.8 volt supply and 150 mA, the maxi¬ 
mum power the LM317 must dissipate as 
heat is just under 2 watts. It requires a heat 
sink to do that without overheating. 

Figure 2 shows the system schematic of 
the Quad Charger. Figure 3 shows the de¬ 
tailed schematic of one of the four identical 
charger sections. 

Construction 

The Quad Charger is basically a simple 
circuit, but with lots of connections. PCB 
construction is recommended because of the 
number of solder connections involved; 
however, point-to-point wiring on perf board 
is quite feasible. See Figure 4 for the PCB 
layout and parts placement. The parts place¬ 
ment drawing shows where the parts are lo¬ 
cated on the PCB. The pots can be replaced 
with fixed resistors if exact currents are not 
required—see “Alternate Construction" be¬ 
low. 

It is good practice to build one portion of 
the Quad Charger at a time. Install the pots 


first. Trimmer pots R4, R5, and R6 have 
fixed resistors in parallel. These resistors are 
mounted on the solder side of the PCB. In¬ 
stall the fixed resistors after installing the 
pots. 

Note the orientation of the four diodes, 
and install them correctly. Observe polarity 
when installing the eight tantalum capaci¬ 


tors. Don't forget to install the jumper wire. 

Make all the connections to the output 
jacks and rotary control switches. If using 
coaxial output jacks, make sure you match 
the jacks and plugs. Many coaxial jacks and 
plugs look alike but are not compatible. 
Note that there is no connection to the first 
(OFF) position of the control switches. The 
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Figure 4. PCB layout (view from the component side), and parts placement. 


OFF lug on these switches should therefore 
have nothing connected. 

Mount the LM317s to the board in a verti¬ 
cal position, orienting them as shown in the 
photos and parts placement drawing. Bend 
the LM3I7 leads so that the mounting labs 
arc offset about 1/8" beyond the edge of the 
PCB. The LM3l7s are used to mount the 
PCB inside the cabinet. Solder the LM3I7s 
to the PCB. mount the LM3l7's to the heat 
sink, and the PCB requires no further 
mounting. A completed circuit board is 
shown in Photo D. 

The Parts List describes the components 
used in the Quad Charger. It is important to 
put the LM3I7 lCs on a good heal sink 
(Photo E). Be sure to use insulators between 
the LM3l7s and the heat sink. The LM3I7 
mounting tabs must not make electrical con¬ 
nection to the heal sink or to each other. If a 
metal enclosure is used, the rear panel might 
make a suitable heat sink. Photo E shows the 
heat sink I used. It is considerably more than 
adequate. 


Alternate Construction 

The recommended construction for the 
Quad Charger is with pots for adjusting the 
charge currents. However, since there is 
nothing critical about charging NiCds with 
an exact current, combinations of fixed re¬ 
sistors can be substituted for the pots. Table 
I shows several combinations of fixed paral¬ 
lel resistors that can be used. Any pair of re¬ 
sistors from column A. B. or C can be used. 
Select a pair that you have readily available. 
The chart shows, for example, three possible 
combinations (12/22. 15/20. 18/15) for R6. 
[The notation “12/22” means a 12 ohm re¬ 
sistor in parallel with a 22 ohm resistor.] 
Any of the pairs shown for R6 will produce 
approximately 150 mA charge current. A 
current variation of +/-I0% from that recom¬ 
mended will not be significant in charging 
NiCds. 

Because the quiescent current mentioned 
above is a substantial part of I mA and 
varies between individual LM3l7s. a bit of 
trial and error may be required to get a suit¬ 


able set of fixed resistors at Rl. But since 
this is a trickle charge setting, don’t worry 
about obtaining an exact current value. 

There is nothing special about having four 
sections to the Quad Charger. Any number 
of charging sections can be constructed by 
adding or deleting sections. Typically, a 
builder will underestimate the need, so build 
more than it now appears you will use. This 
is a highly useful circuit; save yourself some 
hassle and don't underestimate your needs. 

Supply Voltage 

Some notes are in order about the power 
supply to be used with the Quad Charger. 
Obviously a NiCd pack can't be charged 
from a supply of lesser voltage. Further, the 
LM317 requires about 3 volts across its ter¬ 
minals for proper operation. So the mini¬ 
mum supply voltage is that of the fully- 
charged NiCd, plus 3 or more volts. There is 
also an upper limit of 37 volts dictated by 
the LM3I7. The LM3I7 is designed to han¬ 
dle 1.5 amps of current, so that is not a prob- 
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Photo E. Heat sink used on Quad Charger. 


lem in the Quad Charger circuit. 

The supply voltage will be a determining 
factor in the size of the necessary heat sink. 
The lower the supply voltage the smaller the 
required heat sink, and vice versa. 

Checkout and Adjustment 

After soldering all the components in 
place, carefully check for solder bridges and 
open connections. Check carefully at the 
PCB where the connections to the switches 
are made. Remove any solder bridges before 
proceeding. 

Set all the pots near their mid-range posi¬ 
tion. The exact setting is not important, but 


the pots should not be at zero ohms. Select 
the I mA position for all the control switch¬ 
es. Remove anything connected to the out¬ 
put jacks. The LM317s should be mounted 
to their heat sink to prevent excessive heat¬ 
ing during checkout. Connect a 12 volt pow¬ 
er supply to the Quad Charger through your 
mA meter. The Quad Charger (without the 
LED connected) should draw no current. 
Note that the LED will draw about 10 mA if 
used. Check for bad connections if the total 
current is beyond that for the LED. 

Connect a 100 ohm resistor in series with 
your mA meter and plug it in the output jack 
of the first charger section, then immediately 



note the meter reading. It should not be 
more than a few mA. Adjust R1 until the 
meter reads 1 mA. Switch to the 5 mA posi¬ 
tion and adjust R2 for a 5 mA reading on the 
meter. Adjust R3 and R4 for 15 mA and 50 
mA respectively at the appropriate switch 
positions. With the switch set in the 50 mA 
position, short across the 100 ohm resistor to 
verify that the current remains at 50 mA 
with and without the resistor in the circuit. 
Remove the 100 ohm resistor, and adjust R5 
and R6 for 100 mA and 150 mA with the 
switch in the respective positions. 

Repeat this procedure for each of the re¬ 
maining three sections. 

Check the LM317s for any signs of exces¬ 
sive heating during and after the above ad¬ 
justments; they should stay cool enough to 
touch comfortably. As a final check of the 
heat sink size, put a short across all four out¬ 
put jacks and set all four switches for 150 
mA. Check the temperature of the LM317s. 
If they get too hot to touch comfortably, a 
more capable heat sink is required. A rea¬ 
sonable way to estimate temperature is to re¬ 
member that your body (finger) temperature 
is about 98 degrees F, and that 105-110 de¬ 
grees feels warm to the touch. A temperature 
of about 120-130 degrees is too hot for me 
to touch comfortably for very long. 

When your Quad Charger checks out OK 
as described above, it is ready to use! 

Conclusion 

The Quad Charger has been in use at this 
QTH for a couple of years. It has proven 
highly useful, and is in daily use. It saves a 
good bit of hassle and concern, and provides 
a set of charged NiCds any time they are 
needed. Hi 


Rules of Thumb for 
Charging NiCds 

The recommended charge current is 
usually indicated on the pack or cell in 
question, along with the recommended 
charge time. If not, there are some reason¬ 
able rules of thumb for charging a NiCd. 
Charge a NiCd (pack or individual cell) at 
a rate in mA that is equal to 1/10 the value 
of the NiCd rating in mA/hr. For example, 
a 500 mA/hr. NiCd should be charged at 
50 mA. NiCds require a total charge ener¬ 
gy input equal about 1.5 times their 
mA/hr. rating. That means a NiCd should 
be charged at the “rule of thumb” rate for 
15 hours. To recap, a NiCd should be 
charged at 1/10 its mA/hr. value for 15 
hours. 

Most AA size NiCds should be charged 
at 50 mA for 12 to 15 hours. Most C size 
NiCds, and many D size NiCds, should be 
charged for 18-20 hours at 100 mA. Or 
charge the C and D size NiCds for 12-15 
hours at 150 mA. A 9 volt “transistor” 
size NiCd should typically be charged at 
10-15 mA for 12-15 hours. 

I trickle charge AA size NiCds at 1 mA 
and C and D size NiCds at 5 mA. 
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by Joseph J. Carr K4IPV 


EASY-PC Printed Circuit 
Layout software 

Los Altos CA 94024 

Want to get into computer-aided design (CAD)? Telephon Pr!c 4 e 15 cias 6 s 8 1?95 


Fwr 


arter of a century (!) I’ve been 
radio and hobby electronics. 


schematics, laid out a couple score or two of print¬ 
ed circuits, and used up about 40 tons of those 
green “engineer's sketch paper pads" in the pro¬ 
cess. Now that I own a killer 486 computer, I decid¬ 
ed to buy several software packages to make my 
technical writing easier and to help me do the 
schematics and PCB layouts (especially since one 
of my book publishers occasionally uses my origi¬ 
nal artwork... which isn’t all that good). 

I bought several software packages recently, but 
the one that I like a lot for laying out printed circuit 
boards is Easy-PC from Number One Systems, 
Ltd. (Harding Way, St. Ives, Huntington, Cambs., 
England, PE17 4WR. By the time this is published 
you will be able to contact the company via Ms. 
Sandy Bell, 1795 Granger Avenue, Los Altos, CA 
94024; telephone 415-968-9306), at a cost of 
$195. 


Features 

EASY-PC is a very capable CAD program that 
rivals many professional packages in its built-in 
features. Indeed, although a professional version is 
available at extra cost, a large number of commer¬ 
cial or professional users will be able to use the 
EASY-PC version that I tested. It certainly meets 
my needs quite well. 

EASY-PC will accommodate PCB sizes up to 
17” x 17“ (43 cm x 43 cm), and permits up to 1,500 
ICs per board. It also allows up to 5,000 printed 


tracks with up to 12,000 track segments, and 4,000 
connection pads per board. Those numbers add up 
to some pretty large boards, especially for amateur 
radio projects. The tracks can be laid down in 
widths from 0.002 to more than 0.5 inches (see 
Figure 1), while pads are available in the same 
sizes (up to 16 pad sizes are defined—see Figure 
2A). There are also a number of PCB pad variants 
available, and these are shown in Figure 2B. There 
is a symbol set (Figure 3 shows a small sample) 
that can also be used on the PCB. The symbols 
are used to establish spacings between parts, and 
to create the top-of-board silk-screen pattern. 

Most amateurs are familiar with single-layer 
PCBs (i.e. those with printed wiring on the bottom 
side) and double-sided PCBs (i.e. those with wiring 
on both sides of the card). It is frequently the case 
that the top layer is used for ground planes and/or 
DC distribution, along with the silk-screened com¬ 
ponent layouts. Advanced PCBs are multi-layered, 
and EASY-PC allows up to 10-layer designs. Eight 
of the layers are used for pad and track layouts, 
while the top layer (denoted “layer 0”) is used for 
component overlay symbols and text information. 
The bottom layer (“layer 9”) is typically used for 
text. One interesting feature of this layer is that it 
can be flipped to mirror image so that the text let¬ 
ters and numbers will appear correctly in the manu¬ 
factured board. 

When viewed on the screen of your computer’s 
color monitor, the various layers can be rendered in 
different colors. Pads appear as white on a black 
background, while tracks are in red. When you go 


to a different layer, then a third color can be select¬ 
ed. That approach allows you to see the entire cir¬ 
cuit, while keeping the various layers separated in 
your mind. When printing out the design on paper, 
either all tracks at once or just the layers of interest 


Getting Started 

EASY-PC comes with 3.5" diskettes (5.25" on 
request), and installs easily. No one who has ever 
installed a modern program into a personal com¬ 
puter will have even the slightest difficulty in in¬ 
stalling EASY-PC. If you do have a problem, the in¬ 
structions are given in clear language in the manu¬ 
al, in any event. 

The manual includes a tutorial that can take an 
hour or two to complete. Like many an impatient 
fellow, I attempted to skip over the tutorial and 
jump right into the program. Dumb. Take the time 
to work your way through the tutorial. It shows you 
in great detail how to work the program, and once 
you've gained that bit of empowerment a lot of oth¬ 
er tasks can be figured out. 

A mouse is highly recommended for EASY-PC, 
but the arrow keys will move the cursor for those 
who don't have a mouse. Operations within the 
program are selected from menus on the screen. 
When you first initialize the program at each ses¬ 
sion you will get a main menu that asks whether 
you want to design a PCB layout, design a 
schematic, or return to DOS. Once an option is se¬ 
lected the screen changes, and three small 
squares appear along the top of the monitor 
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a pull-do 


Right). 

When you fir 
background is 


st enter the PCB layout screen, the 
is black and there will be a white 
iking up about a third ol the 
screen area; the menu trigger boxes are along the 
top ot the screen. This white square represents the 
17" X 17" area of the largest size board that the 
program will accommodate. It is far too large an 
area to work in effectively, so you can use the 
Right Menu to find a “Zoom' function. If you click 
on the Zoom function, and then move the cursor to 


operation takes you to 
level ZM6, but if immediately after arriving at ZM6 
you press “3’ the screen jumps to ZM3. The high¬ 
est level, ZM7. is the initial opening screen and 
represents the 17* X 17* total area, with each less¬ 
er number (ZM1-ZM6) representing a magnified 
view of a smaller area. Level ZM4 is close to life- 
sized, but is not exact. I found that level ZM3 was 
the most congenial to work in for the kind of circuits 
that I do. If you design a very sparse board, then a 
lesser magnification can be accommodated (e.g. 
ZM4/ZM5), but if a really dense board is being de¬ 
signed, ZM1 or ZM2 might be appropriate. The ad¬ 
jacent levels appear to have a relationship of about 


On ail zoom levels other than ZM7 there is a 
‘Grid* option that can be selected from the Right 
Menu. This option is highly recommended. It over¬ 
lays a grid of dots to permit you to locate compo¬ 
nents properly and measure lengths. In the ZM6 
level the dots represent distances of 1 * each, while 
in my favorite ZM3 layer a 0.100“ dot grid appears. 
Note that the 0.100 spacing is a standard, espe¬ 
cially on digital components. The pins on a DIP 1C 
package, for example, are 0.100“ apart. 

When working at a magnified level (below ZM7), 
even a moderate-sized board might not fit entirely 
onto the screen at one time. EASY-PC accommo¬ 
dates this difficulty quite nicely by having a ‘Pan* 
option selectable from the Right Menu. Select Pan. 
and then place the cursor at the spot on the PCB 
that you want to appear in the center of the screen. 
On larger boards, a move from one extreme edge 
to the other may take a couple of successive selec¬ 
tions in the higher magnmcation levels of zoom. 
This problem can be rectified by using the “Un¬ 
zoom" feature to temporarily go to a higher level. 
When you again Zoom into the working level, the 
selected area will be centered on the screen. There 
seems to be no difficulty in zooming and unzoom- 

I found the ability to pan and zip between zoom 
levels very useful for initially laying out the board. 

me application I knew l needed a board that 


(A) 
















































Figure 5. Schematic circuit symbols. 


was 2" X 3" because it had to lit into an existing 
space. By selecting ZM6, turning on the V gnd pat¬ 
tern. I was able to lay out the ground tracks around 
the edge ol the board. That little job not only en¬ 
sured that the tracks would be there when needed, 
but also delined the limits where I could work when 
the display was zoomed back to ZM3. 

Figure 4A shows a printed circuit layout that I 
designed lor a push-pull JFET RF amplifier. This 
design took me about an hour because it was the 
first time I tried anything other than the tutorial. I 
am quite pleased with the result, and a redesign 


(made to accommodate a different RF transformer 
component) took only 20 minutes. As I gain skill. I 
expect the layout times to be reduced considerably. 
Like any skill. PCB layout is sensitive to doing it tor 
a while. Figure 4B shows a complex, multilayer 
PCB that is part of the tutonal package in EASY- 
PC. In this printout, all layers are shown at once. 
The printing menu will permit each layer to be print¬ 
ed separately. 

Printout 

Having a PCB layout on a computer screen is 


not terribly useful unless it can be transferred to a 
real board EASY-PC allows the design to be print¬ 
ed out on either 9-pin or 24-pin ‘IBM graphics com¬ 
patible" pnnters (which includes about all of them 
sold today), a plotter (which few amateurs have 
available), or laser or ink-jet printer. Specifically 
supported are laser (etc.) printers that will respond 
to the Hewlett-Packard LaserJet II and LaserJet III 
formats. My LaserJet III had no difficulty handling 
the graphics, even though It contains only about 
half the memory that the machine will hold. 

Laser printer printouts are done through a ulilily 


Wayne is mad as hell ... 

...and he doesn’t want yon to take it anymore! 


Declare War!| 

On Our Lousy Government 

Fed up with the mess in Washington? 

The mess in your state capital? 

Poverty, crime, our failing schools? 

Wayne Green has solutions. 

Clever solutions. 

Wayne Green's unique reasoning is in¬ 
triguing — even delightful. Whether you are 
horrified by his proposals or you embrace 
them, it is impossible to ignore the basic les¬ 
son he presents: It is time to bring logic — 
not emotions — to bear on America’s dilem¬ 
mas. His spin on America in the 90's helps 
us to understand how simple the seemingly 
complex issues are. All it takes is looking at I 
them from an entirely new viewpoint. I 

Now available in one complete volume, 1 
Declare War! is full of thought provoking | 

ideas and solutions to some of the most diffi¬ 
cult problems facing our country today. 


‘M’ the people 

declare 

War! 

On Our Lousy Government 

Wayne Green 

... "^rri'la Handbook Fo, 


Regular price: $12.95 


Special For 73 Readers Only—$10.00 

(plus S3-50 shippuig&handltng) 

Order Toll-Free: 800-234-8458 


--N 

NEW ONLINE CALL DIRECTORY 

Our new HAMCALL service gives you 
494.114+ Hams, via your computer 
$29 95 per year — unlimited use! 

BUCKMASTER PUBLISHING 
Route 4, Box 1630 Mineral, VA 23117 
L 703:894-5777 800:282-5628 A 

CIRCLE 7 ON READER SERVICE CARD 


Say You Saw It In 

73 Amateur Radio Today 


GIVE YOUR 

HR-2510 HR-2600 

“ B1 GRIGS” 
CHIPSWITCH 

4773 Sonoma Hwy. Suite 132 

Santa Rosa, CA 95409-4269 

CIRCLE 265 ON READER SERVICE CARO 


CB-T0-10 METERS 


We specialize in CB radio modification I 
plans and hardware. Frequency and FM I 
conversion kits, repair books, plans, high-1 
performance accessories. Thousands o' 1 
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Low-Pass Fi I ter Circuit 



program that comes with EASY-PC: EASY-LASE. 
To print a layout, quit EASY-PC and return to the 
DOS prompt and type in “EASYLASE." The printing 
program screen will pop up with a number of selec¬ 
tions. Something to note for USA purchasers is that 


Figure 6. Sample schematic made using EASY-PC. 

center the trace, although for your use this may not can draw som 

e be needed. Otherwise, the trace will appear along ings, and then 

g the upper right-hand edge of the paper. This posi- makes them lo 

:- tioning would be OK if you are cutting it out and us- library is availa 

it ing it directly, but it doesn't easily accommodate used symbols. 


and capacitor symbols, respectively; "XTAL” 
crystal symbol. Figure 5 shows some of the 
PC symbols that are available. American 
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VmC.’* ■ Recording Systems 


Sell your product in 
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Call Dan Harper today. . . 

1-800-274-7373 


CAN YOUR ANTENNA 
SOFTWARE DO TH IS? 



Speak To The World 
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| Lfc RAI Enterprises ( 602 ixM 7 ss 

4S08No.48Ht0r. Phoenix, AZ 85031 
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We Carry A 


73 Amateur Radio Today January, 1994 45 








































There are no serious criticisms to make regard¬ 
ing EASY-PC. I found it quite capable, and easy to 
learn. Even a computer dyslexic will find EASY-PC 
congenial, and for the Nintendo generation of 


his job if nothing naughty is reported . . . well, you 
get the picture. I have to grouse about something, 
or I'll lose my “Curmudgeon License." 

Nit-Noid #1. The manual is a bit short in some of 
the instructions on how to do certain options. This 
appears to be the result of some well-qualified user 
forgetting us poor slobs who never saw the pro¬ 
gram before. One problem that I had was in the 
need to “fix" the location of pads and tracks. When 
you select “New Pad" from the Left Menu, and then 
move the cursor to where the pad is to be located, 
clicking the left mouse button places the pad at that 
point. However, moving the mouse to another loca¬ 
tion and then clicking again causes the pad to sud¬ 
denly jump to the new location. This is a great fea¬ 
ture for editing and correcting mistakes, but it's ter¬ 
ribly disconcerting at first. What seemed to be 
poorly described is the need for a second operation 


VHF UHF MICROWAVE 

Transverters: 


Receiving Converters: 


Low Noise Preamps and Kits: 
Linear Power Amps: 


DOWN EAST MICROWAVE 


of the worid—lots of digital ICs, but only a few lin¬ 
ear devices. While there are standard transistor 
symbols in both PCB and schematic portions, one 
does not see RF transistors or RF and other ana¬ 
log integrated circuits (e.g. the Signetics NE-602 
device or the MC-1350P device). I would like to 
see both in future libraries. 

Recommendations for Improvement 

It appears the Number One Systems, Ltd. is 
committed to continuously improving their product 
(Dr. Deming and the Total Quality Management 
crowd will be delighted to hear), so I hope they will 
take into consideration some improvements. 

First, figure out how Heathkit wrote kit-building 
manuals, and then use the knowledge as a model 
on how to rewrite the EASY-PC manual. This is not 
a slam on Number One Systems in particular, but 
reflects the fact that nearly the entire software in¬ 
dustry seems to use qualified experts to test drive 
their "beta" versions prior to releasing to the public. 

Second, now that they are moving into the 
USA/Canada market, create a set of libraries that 
reflect the symbols used in North America. Keep 
the European standard symbols, but add. even at a 
“priced-extra" option, the symbols we use over 
here. 

Third, recognize RF and linear devices in the 
schematic package. I understand that they are 
working on these library options, and I want to be 
among the first to get my copy! After all, when I'm 
not working on RF projects I tend to be noodling 
about with op amps and other linear ICs. 

Fourth, write a brief tutorial for the uninitiated on 
what a printed circuit board ought to look like. Real¬ 
ly! I mean it. A very useful thing for the neophyte is 
some guidance on the sizes of tracks and pads, 


Number One Systems offers other products in 
addition to the printed circuit layout software: an 
analog circuits analysis program, a digital logic 
analysis program, and a Smith Chart analysis pro¬ 
gram. I haven’t reviewed these products so I can’t 
comment on them, but if they are as good as 
EASY-PC, then they are probably a good bet. Con¬ 
tact the company at either the England or Califor- 


EASY-PC is a very capable, but low-cost, print¬ 
ed circuit design and schematic drawing package 
:hat will accommodate amateur users quite nicely, 
t prints out on ordinary dot matrix and laser print- 


I've seen. My opinion is that the next leap for 
greater capability in the commonly used products 
would be in the $1,800 price range. EASY-PC will 
do more than most amateurs will ever need, and 
for those who need more, give the "professional” 
version a try . . . it's cheaper than many other pro¬ 
fessional packages. ggj 


Hot Off the Press 

The “Grounds” for 
Lightning and EMP 
Protection 

HrM.lll.MJ.UIMM 

A comprehensive hands-on guide to proper grounding 
installation, measurement and maintenance for direct 
lightning strike survival. Over 100 pages with new 
informative “how-to” charts, graphs and pictorials. From 
high rise to mountain top, for radio sites and computer 
LANs, this is a must read book. mm 

Only $22.95 (includes first class postage). 
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Ham help 


PCB and SCHEMATIC C.A.D. 
EASY-PC ($195) EASY-PC 



PC/XT/AT/286/386 with 
Here, CGA, EGA, VGA. 

1 • Design Single sided, 
t Double sided and 
Multilayer boards. 

, • Provides Surface Mount 
support. 

• Standard output include 
Dot Matrix / Laser / Inkje 
Printers, Pen Plotter 


(CHEAP!!), would be ap- 
anks. Don Byrer KJ5KB. 
■e. N.E.. Norman OK 73071. 



Surface Mount library $112, Gerber Import facil 
For full info’, write, fax, call or use Inquiry # 

Number One Systems Ltd. X 

REF: 73, HARDING WAY, ST.IVES, HUNTINGDON, 
CAMBS., ENGLAND, PE17 4WR. 

Telephone: Fax: 


C220A ROSS'S Low I ' i 
Hand iMld Low Pnce |' •' 

OUNO BIHO-M S70.00 • J*. 

ou lime and money please have the fB ^B 
lurei and model number ol the Ham 
gulpmonl you are looking lor. ^BJ|B 

Call Today (208) 852-0830 

ROSS DISTRIBUTING COMPANY p--4 


• SINCLE-SIDED. DOUBLE-SIDED, 
MULTI-LA YERI4-10 LAYERS) 

AND FLEX FOB'S PRODUCTION 

• PREMIUM DELIVERY AVAILABLE 
24 HR SS & DS, 72 HR. MULTI-LAYER 
. ARTWORK CENERATION/F-DITINC 

. PHOTOPLOTTINC SERVICES 

• 24 HOUR MODEM (19,200 BAUDK) 

quick 4 coMPirrm vEPRiaNC 
>1 N. Broadway Ave., Chicago, Illinois (0(41 
’hone (312) 271 - 9510 • Fax (312) 271 - 9733 

QUALITY IS OUR 
CAPITAL CONCERN 


CIRCLE 1 ON READE 

Fox Hunting Yagi? 

Hold ii inborn hand—ft * a walkii^ sbrlc 
suit* are all the elements ota 4 element jjagHhi 

li«l. Bvervlhine lilN clean and lighi and tough 
2mctcrs S79. 7T> cm $49. Weighs only I lb. 
Add $6 Shipping & Handling. Inin $ I. 

AnlennasWest ~ ( 
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73 Review 


by Gordon West WB6NOA 


“The Radio Doctor” 


“Fix it and run it” videos. 


Ham Repair 
c/0 Milton Lord N4DA 
710 Teague Drive 
Kennesaw GA 30144 
Telephone: (404) 422-1415; (800) 788-1416 
Price Class: $19.95-$39.95 


U ntil now, we haven’t seen much interest 
in video training cassettes for amateur 
radio. Our hobby seems to be too technical 
for complex matters to be digested in 78 min¬ 
utes of mylar. While there have been at¬ 
tempts to offer videos to go from Novice 
through Extra in just 55 minutes of instruc¬ 
tion, or to fully understand how to assemble 
a KT-34-XA step-by-step in just 68 minutes 
of tape, it’s just not going to happen in detail. 
Hams know that, and that's why you don't 
see video titles for every subject of ham ra¬ 
dio popping up in full-page ads. 

That was until "The Radio Doctor” radio 
maintenance videos caught my attention. I 
regularly work on amateur radio equipment, 
and I would love to see a video that could 
give some inside hints on working on these 
specific radio transceivers: 

Kenwood TS-850S 
Yaesu FT-757 
Kenwood TS-430S 
Kenwood TS-440S 
Kenwood TS-830S 
Kenwood TS-930S 

Several “Understanding and Assembling" 
Videos 

I ordered a good selection of these videos, 
having no idea what I was going to get or 
what quality had gone into their production. I 
didn't have to wait long—the order was pro¬ 
cessed within 12 hours of when they re¬ 
ceived my check, and the videos arrived 
packed in a secure carton with not-so-fancy 
graphics on the outside. 

I popped in the Yaesu FT-757 77-minute 
repair and tune-up video and endured the 
first minute of FBI copyright warnings, 
canned music, and the introduction by ‘The 
Radio Doctor," Milton Lord N4DA, a licensed 
ham for over a quarter century with 20 years 
of experience in designing and servicing RF 
communications equipment. I became more 
intrigued by his low-key, friendly style of talk¬ 
ing, about how “we" were going to open up 
the Yaesu and go into deep surgery. 

Milton's son shoots the video over his 
dad's shoulder, using excellent lighting and 
professional video techniques. We systemati¬ 
cally back out the screws to the equipment, 
catch some unique hints on how to pull the 
covers and get into the insides of the set, 
and then proceed to completely tear down 
the front panel to gain access to the heart of 
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any problem that he is going to show us how 
to repair. The close-ups put you right there 
on the end of your tiny screwdriver—you 
can almost smell the solder cooking as “The 
Radio Doctor" pulls wires off the printed cir¬ 
cuit board with the skill of an operating room 
surgeon. 

His same unhurried, sincere technique in 
talking us through the repair and alignment 
of Kenwood radios was found on each of the 
other video tapes. The 72-mlnute Kenwood 
TS-940S finally gave me the definitive repair 
to cure PLL unlock, or a failure of the power 
supply, or a failure of the internal antenna 
coupler. 

“Seventy-five percent of the problems oc¬ 
curring on the Kenwood TS-940S can be re¬ 
paired using this video on your own test 
bench," comments Milton Lord. “I also show 
you alignment procedures, frequency calibra¬ 
tion techniques much easier than what is de¬ 
scribed in the service manual, and power 
output modifications, as well as out-of-band 
transmit mods for the MARS operator." 

And Lord knows what he’s doing—you see 
every step in disassembling and reassem¬ 
bling printed circuit boards, and he gives you 
valuable hints on how to keep from acciden¬ 
tally ripping out solder traces, or inadvertent¬ 
ly shorting something out when you acciden¬ 
tally lay the fold-out board down incorrectly. 

After screening 
all of his videos, in¬ 
cluding a powerful 
set of tapes that de¬ 
scribe how to tune 
up a kilowatt ampli¬ 
fier, how to pull 
packet RX out of 
most mobile 2 me¬ 
ter transceivers, 
and why the proper 
ALC settings are 
important to good 
linearity, I was con¬ 
vinced we really 
have someone sin¬ 
cere about produc¬ 
ing good videos for 
getting things done, 
as opposed to sim¬ 
ply a lot of videos to 
turn a quick buck. 

He works on these 
rigs on a daily basis 


and you can tell it by watching his tech¬ 
niques. 

About the only mistake I could find in his 
dialogue was once when he referred to cali¬ 
brating a piece of equipment that would zero 
beat WWV only when the frequency read 
10.000.030 on the display. He described this 
as being 30 Hz high, when actually the radio 
is 30 Hz low in calibration, requiring the 30 
Hz high offset for proper zero beat. Other 
than that, his dialogue is on the nose. 

I phoned the technical types at Kenwood, 
Yaesu, and ICOM, and all three manufactur¬ 
ers agreed that Milton Lord has provided 
knowledgeable amateur radio operators a 
teaching tool that they have not had before. 
But all three companies urged the amateur 
operator to go no further in their radio 
surgery than their individual skill level in truly 
understanding what the problem and solution 
might be. But for actual "hands-on" tech¬ 
nique, “Dr. Radio" shows you some tricks not 
found in the big technical service manuals. 

“More videos on the newer sets are com¬ 
ing out as we speak,” says Lord. For an up- 
to-date list on his ham radio repair videos, 
phone (404) 422-1415. I think you will be as 
impressed as I was with his sincerity and 
non-frantic detailed approach to learning how 
ham radios play and what happens when 
you need to fix them yourself. H 






Hamsats 


Andy MacAllister WA5ZIB 
14714 Knights Way Drive 
Houston TX 77083 
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Urn loop 


Amateur Radio Teletype 


Marc I. Laavey. M.D.. WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

Happy New Year! As we begin 
1994. let's cuddle up by the Tire with 

have to say. 

The OS-9 

Daniel P. Lindsley N5AGG of Bath. 
Maine, writes regarding a reference to 
OS-9 in the September 1993 column. 
He has worked with Motorola 6800s 

it. and wonders just what it is. 

Well. Daniel, as you are aware, a 
microprocessor is just a chip until 
some program tells it to do something. 
In most general purpose computers, a 
supervisory program, called an Oper¬ 
ating System, handles the tasks of in¬ 
put/output (I/O), communicating with 
storage devices, memory, and the 
like. In the case of the currently popu¬ 
lar Intel-based systems, the supervi¬ 
sory program is the Microsoft Disk 
Operating System, or MS-DOS. In the 
dim Dark Ages of eight-bit (or. shud¬ 


der. four-bit) computing, we often 
called it a ‘monitor* program, and 
each chip had its own. A common 
program to run the Motorola 6800 was 
the MIKBUG program, distributed by 
Motorola. A bit later came SWTBUG. 
from Southwest Technical Products, 
and other simple monitors. 

With the introduction of the 6809 
CPU. Motorola and Microware Sys¬ 
tems Corporation got together and 
modeled an operating system based 

on UNIX, which had been pioneered 

at Bell Laboratories. Much of what 
OS-9 encompassed, while familiar to 
us now, was at the cutting edge of In¬ 
novation in the early 1980s. A system 
composed of a kernel, unified 
input/output system, and device 
drivers characterized OS-9, and al¬ 
lowed it to implement a multi-user, 
multitasking operating system while 
Intel chips were just starting to access 
hard drives. 

One of the primary marketing 
strongholds at the time was the Tandy 
Corporation which, through Its Radio 
Shack stores, had introduced the 


Tandy Color Computer, based on the 
6809 chip. By porting OS-9 to the Col¬ 
or Computer. Tandy spawned a cot¬ 
tage industry of add-on products, in¬ 
cluding displays, storage devices, and 
other accessories, that vastly expand¬ 
ed the capacity of what would other¬ 
wise be a simple little computer. Un¬ 
fortunately. OS-9 suffered from one 
central flaw; lack of software support. 
While basic programs, such as word 
processors, spreadsheets, and 
games, were available for OS-9 sys¬ 
tems. the rapid growth of the MS-DOS 
system at the same time usurped the 
impetus for software innovation, and 
the system slowly withered and died. 
Tandy ceased supporting It. and no 
major manufacturer stepped in. 

You can still find some Independent 
sources for OS-9 if you look around, 
and every once in a while a local 
Radio Shack will have a clearance 
sale on software or hardware. Keep 
your eyes open and you might luck 


Needed and Offered Items 

Last month. I presented some in¬ 
formation about the Flesher TU-470 
terminal unit. Well. ‘Mitch - Mitchell 
WA40SR of Mobile. Alabama, is look¬ 
ing for some help with the IRL FSK- 
1000 He would like to use the unit on 
RTTY. but does not have a manual for 


it. Does anyone out there have a 
manual we could forward to Mitch? 
Let me know, and I'll try to put you in 
touch. He is also looking for a HAL 
CR1-200 modem. He says he had one 
of these a while back, but he let a 

with, send that information along as 

California hams, listen up. Joseph 
J. Brugman WB6ALI in Whittier. Cali¬ 
fornia tells us that he will be moving in 
a few months, and will need to dis¬ 
pose of some equipment. He asks if 
someone wants a museum piece, or if 
he will have to haul it to the dump. 
The items in question are an old Mod- 
el 15, a Model 19. and an ASR-33 
teleprinter. He is anxious to hear from 
anyone who wants any or all of these, 
presuming they are still available 
when this column is printed. Let me 
know, and I will send the information 
to him forthwith! 

Thanks to Rich Carter KN4WJ who 
came through with a solution for 
Michael Mihailovic VK20Z in Sydney. 
Australia. Michael was looking for 
some older Kantronics information on 
AMTOR, and Rich had a copy of the 
book he was looking for. A copy of 
same is now winging its way Down 
Under, and l thank Rich for lending a 
hand. 


SAM CALL^GN R DATABASE 1994 

Look up by CALL, NAME, City, State and Zip Code 
Edit or Add Entries, Print Lists or Labels Comment field for personal notes 
Direct interface to many popular logging and BBS programs 
Requires MS-DOS, 17MB actual free hard disk, and High Density floppy for install. 

SAM 1994 coming in December. 

'94 VERSION ONLY $39.95 

Semi-Annual Subscription S55.00 Quarterly Subscription $ 80.00 
RTSYSTEMS. INC. POB 8. LACEYS SPRING. AL 35754 
1-800-723-6922 




• Autopatch* Reverse Autopatch 
• User Programmable CW ID, 
Control & User Codes & Timeouts 

Manual with schematics • 90-Day Warranty 
Wired & Tested w/ manual.... $239.95 
MBPV Micro Computer Concepts 
■■hI 8849 Gum Tree Ave. 

New Port Richey. FL 34653 

813-376-6575 


CIRCLE 160 ON REAPER SERVICE CARO 


ONV SAFETY BELT CO. 

P O Box 404 • Ramsey. NJ 07446 

800-345-5634 


Phone & FAX 201 327 2462 


ONV Safety Belt With Seat Harness 

ALJ! • *89.95 

— '*1 

OSHA 

We Ship 
Worldwide 
Order Desk Open 
7 Days/Week 
ONV Tool Pouch $15.95 
Add $4.00 For Handling VISA M/C CHECK 
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Norman Beasley P29NB/K04CB in 
Papua. New Guinea, writes wonder¬ 
ing it any of the RTTY programs 
around will work with modems built in¬ 
to laptop computers. I really don't 

pairs used for RTTY are just straight¬ 
forward frequency shift keying, where¬ 
as. depending on baud rate, tele¬ 
phone modem tones can be straight 
tones all the way up to modulated 
sets of tones. So, sorry to say, I don't 
think it is practical. 

At least one of the programs 
around, BayCom, which is part of the 
“RTTY Loop" collection described be- 


are different subjects, and we may 
touch on them another time. 

Regards as well to Bud Boulton 
WA8CFP of Spring Hill. Florida. Yes, 
the four "RTTY Loop" collections re¬ 
main available. Collections #1. #2, 
and #4 are compendiums of ham ra¬ 
dio. RTTY. and packet programs 
culled from various sources. Collec¬ 
tion #3 is an assortment of archiving 
and dearchiving utilities essential to 
efficient operation. Each may be had 
by sending me sufficient blank disks, 
return stamped mailers, and $2 per 
disk to be filled, specifying the collec¬ 
tion or collections desired. Remember 


The FARA Project 

Drilled and etched PC boards 
are now available for the above- 
mentioned 2 meter amplifier pro¬ 
ject (November 1993, p. 10). You 
can order one from FAR Circuits, 
18N640 Field Ct., Dundee IL 
60118. The price is $9 plus $1.50 
S&H. 


You may also be interested in 
knowing the relay K1 is available 
from Mouser Electronics, (800) 
346-6873, Part Number 431- 
OVR-SH-212L. The Bud Box is 
available from Gerber Electron¬ 
ics, (800) 225-1800. Q1 is avail¬ 
able from RF Parts, (800) 737- 
2787. Happy home-brewing! Q 


Several of you have recently asked 
that perennial question, “Where can I 
find RTTY?" Well, let me give you two 
frequencies and a suggestion. On HF, 
the most active RTTY frequency cen- 

These are both FSK, of course, and 
60 wpm, 45.45 baud. Baudot still pre¬ 
dominates. On VHF, my suggestion is 
to ask around. In some areas, you will 
find a simplex frequency active; in 
others there may be an RTTY re- 


, BackPack Solar? 

j 10 watt DescrtStorm panel is 


IWEFAX FOR $29.95 

AWr FAXCAP AWr. 


that each collection just about fills a 
3.5" 1.44 Mb high density disk, so if 
you are sending disks of lesser ca¬ 
pacity, adjust the quantity accordingly. 

As always, please contact me at 
the above address, or electronically 
via CompuServe (ppn 75036,2501), 
America Online (MarcWA3AJR), or 
Delphi (MarcWA3AJR). Inventive 
users have even sent Email through 
electronic portals from other services 
to me on CompuServe and AOL— 
isn’t the global community wonderful? 

One of the items in the works in¬ 
cludes a look back to an interesting 
circuit published in 73 over 10 years 
ago. That’s from a reader’s question. 
Feel free to ask yoursl I look forward 
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PRODUCT 
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Unde Wayne's Bookshelf | 
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Your One-Stop Shopping 
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In stock and ready to ship 
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ARRL Books, Antenna Handbooks, UHF/VHF, 
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Homing in 


Joe Moell P.E. K0OV 
P.O. Box 2508 
Fullerton CA 92633 


"If I had to choose just one part of 
ham radio to do all the time, it would 
be transmitter hunting. I love it!" Those 
aren’t my words, though they could be. 
They came (rom Tom Lewis AB5CK of 
Grapevine, Texas. Hams from all over 
have expressed similar sentiments to 
me in letters and e-mail about radio di¬ 
rection finding (RDF) activities. T-hunts 


Radio Direction Finding 

T first or have lowest elapsed mileage, 
depending on the rules of the hunt. 

In previous “Homing In" columns, 

I categorized the sneaky, yet legal, 
techniques for confounding hunters, 
namely: 

1. Deceptive signal parameters 

2. Apparent inaccessibility 

3. Indirect signal paths 

4. Concealment and camouflage 

I have explained that a hunt can be 
made easy or hard depending on the 
hider's choice of power level, antenna 


signal pulse on a heavily-damped S- 
meter. A fast bar graph or audio tone 
strength indicator worked much better. 
A Doppler set is usually the best 
choice of RDF gear for a hunt like this, 
but I didn’t have mine along. Only one 
team used a Doppler that day. That 
pair did not find the transmitter, proba¬ 
bly due to copious signal reflections. 
The others did, eventually. 

KF6DI's T was 40 miles up the 
coast in Santa Barbara, nestled in 
heavy brush at the base of a tree. The 
J antenna up in the branches was well 
camouflaged with green garden hose 
around the elements (Photo A). Not far 
away was a box at the base of another 
tree that flashed and clicked at the 
same rate as the real T. Anyone find¬ 
ing and reporting this decoy to the 


quency. Ticket stubs were given out 
sequentially at each T, and the lowest 
numbered stubs would determine the 
winner in the event of a tie. After the 
hunt, we learned that there were seven 
foxes. Five of them were hams using 

locations around the convention prop- 

“The last two foxes were more diffi¬ 
cult," Tom wrote. “One was remotely 
operated in the middle of a large open 
field of tall grass. It was impossible to 
see unless you were standing directly 
over it. The last one was even tougher. 
A ham had it hidden in his briefcase 
while he milled around the flea market 
as if he were shopping. There had 
never been a moving T at this conven- 

“Bv the way,” AB5CK continues. 









lone only in places about three miles 
jn either side of the hottest signal 
tone, so you had to be pretty sure 
what side to approach from." 

“We guessed wrong," says 
/E3HUG, “and we had to crawl 
hrough the broken fence. At this point 
we were certain that the T was some¬ 
where inside the fence either in the 
rush or near the tracks. We searched 
tigh and low and eventually found it on 


Note that the T was not actually inside 
the “No Trespassing" area, which 
would be against the rules on most 
hunts. Usually T s can be hidden on 
private property only if the area is 
freely accessible to the public at no 
charge and is not posted as a “No 
Trespassing’ zone. 

Shopping Cart Shenanigans 

When asked to name a memorable 


particularly clever way. It doesn't have 
to be a grueling event like the Montre¬ 
al hunt described above. Christie 
Holoubek K0IU showed her acting 
skills by portraying a bag lady in a 
mall parking lot on a Fullerton (Cali¬ 
fornia) Radio Club night hunt. She 
pushed a junk-laden shopping cart 
around the lot for three hours with the 
transmitter concealed among the 
refuse (Photo C). After 15 miles of 


Shopping carts are “liberated" from 
supermarkets every day, but Gary 
Holoubek WB6GCT asked permission 
to borrow this one. “Don Frizielle 
W6HRC and I went to a store and ex¬ 
plained to the manager what we 
wanted to do," he says. “In case se¬ 
curity guards thought we had stolen 
the cart, we had the manager give us 
his business card with a note on the 





































ino- fox is an opportunity to unleash all 
ept your creativity. But don't forget to be 
lain fair and to match your subterfuge to 


nake hunts tougher by shortening 


in Tri-County Park. The real ducks ig- including stunts like those described 
nored it, mostly. above. Of course you won’t do any- 

Marty Mitchell N62AV and Byon thing illegal or make the hunt unsafe 

Garrabrant KD6BCH went a step fur- for yourself or any hunter, will you? 

ther, trying for invisibility on an Or- Remember that if participants don’t 

ange County night hunt in October. have fun (however they define it), 

They attached a thin 2 meter whip to they won’t come out to hunt you again 


1691 MHz Weather 
Satellite System 


SPECTRUM INTERNATIONAL, INC. 
Post Office Box 1084, Dept.S 
Concord, Mass. 01742, U.S.A. 
Phone: (508)263-2145 
i Fax: (508) 263-7008 


Repeaters 


Manufacturers of Quality Communications Equipment 


•Standard and 
Computerized 
Controllers 
•Standard and 
Computerized 
Auto Patches 


•Repeaters •• ( ‘Standard and 

•Links Computerized 

•RemoteBase f H ! ProE |«^eT, I | Controllers 

•VHF, UHF !> ' * — * | .IP ‘Standard and 

•Receivers " — -JLr Computerized 

•Transmitters Hi PrO ‘E’ Auto Patches 

•Antennas expandable repeater system »Duplexers 

•A NEW CONCEPT IN REPEATER DESIGN, THE Hi Pro "E" IS AN EXPANDABLE REPEATER WITH THE 
FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD INCLUDE A COMPLETE RECEIVER, 
TRANSMITTER, COR, FRONT PANEL CONTROLS AND INDICATORS. LOCAL SPEAKER AND MIC JACK 
AND CAPABLE OF FUTURE EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED. ENCLOSED, 
19-INCH RACK MOUNTABLE CABINET. 

•THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON. 
THE ADD ONS ARE—HIGHER POWER, 110/220 VAC POWER SUPPLY, IDENTIFIER, AUTO PATCH, OR 
COMPUTER CONTROLLERS. IN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND 
TRANSMITTER CAN BE MOUNTED INTERNALLY FOR USE AS CONTROL LINKS, REMOTE BASE OR 
DUAL BAND OPERATION, ETC. 

• New 2 Year Warranty 
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Hams with class 


Carole Perry WB2MGP 
Media Mentors, Inc. 

PO. Box 131646 

Staten Island NY 10313-0006 

Instructors’ Workshop 


sure of moderating the workshop for 
teachers and instructors at the Texas 
HamCom in Arlington. All those who 


Due to the length of the workshop, I 
wanted to be sure to have some lively, 
interesting speakers. I think that ev¬ 
eryone in attendance will agree that 
every speaker presented valuable in¬ 
formation in an "entertaining" manner. 
Matt McCullar KJ5BA spoke about his 
and his club's efforts with weather bal¬ 
loons and ham radio. He not only 
brought us the actual box the rig was 
packed in, he had a wonderful slide 
presentation of actual balloon-in-flight 
pictures to show. The visual aids that 
each speaker used added a great deal 
to the presentations. 

Vicki Gigante KA3PBS not only 
joined me as cospeaker at the ban¬ 
quet that weekend, she also made a 
terrific presentation at the workshop. 


She spoke about SAREX (Shuttle Am¬ 
ateur Radio Experiment) and its use in 
the classroom with youngsters. I agree 
with Vicki, based on first hand experi¬ 
ence, that one of the best and most 
exciting things you can do with kids in 
the classroom with a radio Is to give 
them an opportunity to speak with as¬ 
tronauts. 

Cynthia Wall KA7ITT is the talented 


motivational classroom reading 
lessons. I can really recommend these 
exciting adventure books as an enrich¬ 
ment activity in a ham radio class. 

My good friend Jim Wilmerding 
N4MDC came from New Orleans just 
to participate in the workshop. I'm so 
glad that he did! Jim is one of the net 
controls on my CQ All Schools Net on 
Tuesdays and Thursdays at 17:30 
UTC on 28.303 MHz (after 10 minutes 
21.324, and then on to 14.325 MHz if 
you hear nothing). When folks can’t 
hear either my school or Gordon West 
from California, they can probably pick 
up Jim in the middle of the country. 
Jim is the principal at St. Martin’s 
Episcopal Middle School. Our two 
schools have corresponded and 
shared numerous school-wide projects 


















pable of running up 
I on 80 through 10 m 
is introduced in the mid 1970s—a or SSB modes. Or. it is 


CAT-300 Repeater Controller 


Attention Repeater Owners 


Features Include: 

S Voice Synthesizer S (412) Word Vocabulary 

S Twelve Voice Messages S Female Voice <£ Sound Effects 

S Two Voice Identifiers S CW Identifier 

S Full Feature Autopatch S Reverse Autopatch 

S User Speed Dials S Emergency Speed Dials 

S DTMF Key Pad Test S Programmable Courtesy Tones 

•'DTMF, Repeater Access SDTMF Repeater Muting 

✓ (56) Control Functions S Programmable Codes and Timers 


lack for personal o 

sikMflit.En __ 

Remote Base & Repeater ’Autopatch ’Rotor Control I 
'Voice Meters’Paging’Logging’Polite ID's’Voice Packet B.B.S. I 


I Ultra Comshack 64 Du 


• (Require! U! torn Serin! Interface Card SS9.0OI 


CAT-300 Controller Board $299.00 Wired and Tested 
Computer Automation Technology, Inc. 

4631 N.W. 31st Avenue. Suite 142. 

Fort Lauderdale, Florida 33309 

(305) 978-6171 
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KENWOOD 

Amateur Radio Sales and Service 


TH-22AT 
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Call for information New2mHTC158A 2mFT-11 
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Packet & computers 


[This is Part 4 of a series on getting 
started with TCP/IP over amateur ra¬ 
dio. The series uses JNOS, a KA9Q 
NOS implementation as the focus, 
though much of the information is ap¬ 
plicable to any variation of NOS. Non- 
IBM-PC users will still find the informa¬ 
tion useful, though details may vary for 
NOS running on your platform. If you 
see something that varies, and would 

the machine you own. please send 
mail and I will pass along interesting 
material... N1EWO.] 

OK. I think that most of the confu¬ 
sion concerning versions has been 
cleared up; just to be sure, here is the 
rundown: 

We will be concentrating on two 
versions of JNOS: 1.07b and 1.08c. 
These two versions are widely dis¬ 
tributed, though some configuration 


Digital Amateur Radio 


cause of differences in details, it is 
quite possible that “errors’ will creep 
into the articles in this series—that is, I 
may miss some differences and not 
spell them out. If something doesn’t 
work with the version you are using, 
please try to work with it a little before 
assuming what you read here is 
wrong. If you find one of these “mis¬ 
takes" please send me e-mail [jslo- 
man@bix.com] (NOT packet mail) and 

If you are using a version of JNOS 
other than these two I can guarantee 
that you will find discrepancies. This 
does not mean that you cannot follow 
along with the version that you have. I 
may even point out some of these if I 

changes in syntax and feature sup¬ 
port. If you are using a version that is 
1.10x(n), where n is any number, you 
are using an experimental version and 
should expect some trouble. 

The Components of JNOS 

Knowing the purpose of the several 
files that comprise JNOS is a great 
way to get started. Some of these files 
are optional, but others must be pre¬ 
cisely correct for the program to work 


This is JNOS itself, the executable 
file that does all the work. It is, of 
course, not optional. The exact func¬ 
tionality of the executable file you 
have can vary quite a bit. JNOS is 
generally distributed as source code 
and compiled by the end user using a 
C++ compiler. If you did not compile 
the version you are using, you cannot 
be sure which pieces of code were in¬ 
cluded at compile time. The generally 
available .EXE files are often compiled 


8088 (PC-XT, etc.) machines as » 
as 386/486 machines—though p 
haps a bit slower. 


This file is the heart of JNOS con¬ 
figuration—the entries in this file con¬ 
figure JNOS at startup. This file is very 
much like DOS’s AUTOEXEC.BAT. 
Entries in it are treated as command 
line entries when the program starts. 
In other words, what you put in this file 
is—in effect—typed at the command 
line. The default location is in the root 
directory of the drive where NOS.EXE 
resides. This can be changed with the 
proper command line switch when you 
start JNOS, or with an entry in 
NOS.CFG (we’ll look at this stuff 
later). 


the AUTO EXEC. NOS file. These are 
basic configuration commands. 
Though it is theoretically possible for 
you to type these commands manually 


it is what AUTOEXEC.NOS is for. L 
take a first pass look at the this fil 
help you get started. We'll take a I 
in more detail later in the series. 


The ax25 command sets various 
ax25 parameters, the same as if you 
were programming a TNC. Among Ihe 
very first things that you must have in 
your AUTO EXEC. NOS file is a com¬ 
mand like: 

ax25mycall N1EWO 
where N1EWO is, of course, your call. 
This sets the call for your station as far 
as the FCC and the rest of the packet 
world is concerned. The ax25 com¬ 
mand does many other things which 


most basic interface for ham radio use 
is a TNC connected to a serial port. 
The interface can be looked at from 
several levels. It is a serial port at the 
physical layer, and follows RS-232 
standards. It is also a TNC in KISS 
(Keep It Simple, Stupid) mode. At the 
network layer, this interface is an ax25 
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1 Now under Windows or DOS 



I Software Systems Consulting 

I 615 S. El Camino Real, San Clemente, CA 92672 
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Note that the address is specified in 
hex (hexadecimal or base 16). and is 
preceeded by "Ox." This prefix is a 
convention indicating that what follows 
is a hex number. 

The next parameter is called "vec¬ 
tor." and is the same thing as IRQ (In¬ 
terrupt ReQuest line). This is the hard- 


SLIP (Serial Line internet Protocol), 
which is designed for direct connec¬ 
tions and so omits the TNC stuff. 

Following mode is “label," an arbi¬ 
trary name for the interface. This 
name should be representative of the 
interface's function on your system; it 
is for you—call it something that is 


need in the AUTOEX 
ec.nos tile to get your station on thi 
air. Until then, keep working to get 01 


“FIBERWHIPS” 

MONO BAND WfTH HFA-COM 

insists of 75, 40. 20,15,10 Meter Whips in Or 

)del/Mtr MHz 

A10 28.0-29.7 

A15 21.0-21.45 

A20 14.0-14.35 

A40 7.0-7.3 

A75 3.5-4.0 

AWE • N1CKEI. CHROME • BRASS FITTINGS 


“THE BLACK BOA” 

MODEL TRI-401B 


• 3 True 5” Magnet 

• 500 lb. PS1 

• 3/8 x 24 Mount 
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Above & beyond 


VHF and Above Operation 


C. L Houghton WB61GP 
San Diego Microwave Group 
6345 Badger Lake Ave. 

San Diego CA 92119 

Construction and 
Workbench Practices 

The ARRL 10 GHz contest first 
weekend is over and time is running 
out for getting our equipment ready for 
the next weekend contest operation 
period. This brings to mind the many 
gremlins that crept in while operating 
on 10 GHz during this contest. I know 
what my problems are, and I thought I 


portable operations. There’s no rest 
for those afflicted with that swap-meet 
disease called pickup'itus! 

A Builder's Confession 

First, I would like to offer a little 
confession: I am not a perfectionist but 
rather a constructor who never really 
finishes anything. Most of my projects 
are in a constant state of flux. My ba¬ 
sic premise is “Microwave Building 
Blocks," so most projects can be or 
are constructed with a building-block 
modular concept. Almost all of these 
have a coaxial patch cord interconnec- 


home-brewed modules which cannot 
be picked up in surplus. In this way I 
can construct a system package inex¬ 
pensively. reaping the financial re¬ 
wards and having few drawbacks 
compared to a full commercial system, 
especially for the non-perfectionist. 
True, the results might not look as 
good as a full commercial system, but 
I have been very satisfied with many 
such converters in the past. 

Solving Field Day Problems 

One drawback on my part in home¬ 
brew construction is not being thor¬ 
ough in the construction and testing of 
the system. Little things can have dev¬ 
astating effects. This is a little like rat¬ 
ting on oneself, but the trouble is a 

mentioning. Let me start out by de¬ 
scribing my troubles during Field Day 


the equipment on Saturday, I didn't 
discover the problem until I was 200 
miles from home. The shakedown was 
to be a precursor to the trip north to 
operate from the northern Los Angeles 
sector, above Santa Barbara. We dis¬ 
covered the station trouble when we 
arrived at our northern-most location 
for Sunday's operation. What can be 
done on a sandy beach 200 miles 
from the home workbench, without 
proper repair repair facilities? 

At first evaluation, the situation 
seemed hopeless. What had broken 
was a simple coupling capacitor pick¬ 
ing off RF for the RF detect rec/trans 
switch circuitry. It was locked in re¬ 
ceive: transmit was dead. The TX 
switching circuit was all automatic and 
the relays that operate on detected RF 
were not functioning. Further compli¬ 
cating the situation was the fact that 






































































































































a Number 21 on your Feedback card 

Asickaboom _ 

Your Tech Answer Man 


Michael J. GeierKBIUM 
c/o 73 Magazine 
Route 202 North 
Peterborough NH 03458 

The Essential Element 

Over the nearly five years I've 
been writing this column, I've tried to 
cover just about every facet of our ra¬ 
dios' innards, in the hope that I might 


must be placed on the base, relative 
to the emitter, to turn the transistor on. 
Notice that this polarity is strictly rela¬ 
tive to the voltage on the emitter; the 
transistor has no idea where true 
ground in the circuit is. It only re¬ 
sponds to what is connected to it. 
That has important implications, as 


FETs operate on very different princi¬ 
ples, because there's no diode be¬ 
tween a FET's gate (its equivalent of 
a base) and the rest of the transistor. 
The “junction" is more like a capacitor. 
FETs have extremely high input 
impedances, so the input current is 
negligible. The voltage of the incom¬ 
ing signal is what affects the FET's 
conductance, so they are “voltage- 
operated" devices. 

NPN 

By far, the most common polarity of 
transistors is the NPN. It has become 
so for two reasons. First, most circuit¬ 
ry made today uses negative ground, 
and the NPN architecture works well 


the transistor itself plus the bottom 
one. Thinking back to Ohm's Law, you 
can see that, as the resistance ratio 
between the two varies greatly, the 
voltage at Point 1 will swing just about 
all the way from ground to the full sup¬ 
ply voltage. In fact, the signal will in¬ 
vert, as the current between B and 
E rises, the voltage at Point 1 will go 
down! And, as the base current falls, 
the voltage at Point 1 will go up be¬ 
cause it isn't being pulled down 
to ground by the transistor. So, the 
output signal will be upside down, but 
its total voltage swing will be much 
bigger than that of the original input 
signal. That's called voltage amplitica- 
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Packet Network 1 


e lacest Packet Radio excitement - txdlding 
works that make it all possible. Using ordnary 
TNCs and network software, you too can ex- 
e existing network, or start your own! ANSha 
(Mo-find parts that bring rt all together 


Slow Scan 
Television 

doesn't have to be expensive anymore 
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115 Stedman St. #7 
Chelmsford. MA 01824-1823 
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73 INTERNATIONAL 

Continued from page 80 
sweeping through Central America 
and Mexico. 

Beyond differences of language, 
nationality, religion, and/or political 
systems, SIRA again achieved the 
goals denned in its motto —'Fomenta- 
mos la Hermandad y La Buena Volun- 
lad," "We Enhance Brotherhood and 
Goodwill.' 

For further information about SIRA, 
please write, call, or fax SIRA's presi¬ 
dent: Rafael M. Estevez WA4ZZG, 


made Ihe -Romeria* in typical tradi¬ 
tional costume, camera at the ready. If 
a friend got a decent shot ot me. I ll 
send il along with the next report. 

Most hams at least know where the 
Canary Islands are located, but that's 
not true of the general public. They 
simply have no idea, and neither did 
we when we first started thinking 
about moving here in 19861 We did 
what research we could but learned lit¬ 
tle. and most of what we learned was 
either wrong or outdated. So. we 
found lots of surprises. Nothing could 
have prepared us for the incredible 


10-1/2S were dwarfing the size seven 
slippers set out for me, and Ihey were 
the biggest they had. The result was 
uproarious laughter from all sides, 
adults and children alike. When it had 
subsided. I was enjoying it too. and 
the apologies called for by their high 
sense ot courtesy were made and re¬ 
ceived through big smiles and a lew 
lingering chuckles. The ice was bro¬ 
ken with that family. 

Another time a little Japanese girt, 
very well disciplined but also lull of 
spirit, had just gotten new hand pup¬ 
pets. So after class, while her mother 


them to let off some steam so that, 
hopefully, they won't feel Ihey have to 
disobey or try to thwart me on the im¬ 
portant points. 

Until next time, 73 Irom Woodson. 
N5KVB/EA8. 

ISRAEL 

Ron Gang 4X1MK 

Kibbutz Urim 

D.N. Hanagev 85530 

IARC Wins Court Precedent 
Against Jammers Alter the Israel 














































sly US$9,000, 


station BV0ARL/9 are now ready and 
being dispatched. The participating 
operators were: BV2A, BV2BO, 
BV2FB, BV2TA, BV2AP. BV2WC, 
BV2DQ. BV2WC, BV2HH, BV2IJ, 
BV2LK, BV2QB, BV2HN, BV2UA. 
BV2VA, BV2ET (XYL of BV2VA. Trim¬ 
mer). and BV2EW. BV2EW was at 
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AMATEUR RADIO & COMPUTER FAIR (fffl 

ARRL FLORIDA STATE CONVENTION W/ 
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U| VII DADE COUNTY YOUTH FAIR & EXPOSITION CENTER • MIAMI, FLORIDA V 

^ _ • Sponsored by Dade Radio Club of Miami, Inc. _ 

• PROGRAMS & ACTIVITIES FOR EVERYONE • 200 + EXHIBIT BOOTHS • 800 + INDOOR SWAP TABLES 
• FREE PARKING FOR 15,000 VEHICLES • 300 CAMPSITES WITH HOOK-UPS & LAUNDRY FACILITIES 

_ » TWO ON-SITE LICENSE EXAM SESSIONS » DXCC FIELD CHECKING _ 

FCC FORUM (Featuring Ralph Haller, Chief PRB) 
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LIVE TUNERS DEMO (Presented by Gordon West, WB6NOA) 
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LATEST DXPEDITION & DX FORUM (Presented by S. FL. DX Assoc) 

ARRL OPEN FORUM (Featuring Officers and Directors of ARRL) 

AMATEUR RADIO PAST AND PRESENT (Harry Dannals W2HD, Pres. QCWA) 

WHATEVER yQUR SPECIAL AMATEUR RADIO INTEREST... YOU WILL FIND IT AT HAMBOREE. 
Resistration: $5.00 Advance - $6.00 Door • Valid Both Days (Advance deadline Feb. 1) • Swap Tables: $20 ea., plus res ticket 
• Power: $10 per user. IF you HAVE NEVER HELD SWAP TABLES, CALL SWAP CHAIRMAN FRANK SULLIVAN 305-667-1047 
TO CHECK TABLE AVAILABILITY BEFORE SENDING IN RESERVATION. • Campsites: 3 days (Fri, Sat., Sun.) $40.00 
4 days (Thurs., Fri., Sat., Sun.) $55.00 (Prices quoted for tickets, tables & campins include tax) 

Headquarters Hotel: Miami Airport Marriott — $69.00 Sinsle, Double + Tax • Tel. (305) 649-5000 — Speak Only to 
Reservation Department and Must Mention "Tropical Hamboree” to Get Special Rate. Deadline Jan. 24,1994 

_ After deadline, special rates on room available basis only _ 

TICKET, CAMP, TABLE PAYMENTS PAYABLE TO: DADE RADIO CLUB OF MIAMI, INC. 

Mail to: Evelyn Gauzens, W4WYR, 2780 N.W. 3 St., Miami, FL 33125 
EXHIBIT SPACE INQUIRY: Call 305-642-4139 or Fax: 305-642-1648 









































pointing out the points of interest, so 
you won't miss them as you trudge 
along with blinders on, looking down. 

Sigh. 

Hey, look upl You've somehow 
managed to luck into the world's finest 
hobby, amateur radio. Now look at 
what you can do with itl There are 
some exciting things you can do In 
amateur radio that you haven’t tried 
yet. Also, there are some other things 
you can do that are fun. There are 
ways you can live a longer, health¬ 
ier life. There are plenty of ways you 
can make money and have fun doing 
It. 

So when are you going to look into 
a trip to Alaska? Or getting on packet? 
Or making ham satellite contacts? Or 
maybe doing a little DXpeditioning? It 
can't be a lack of money because I’ve 
been telling you how to make all the 
money you need for years . . . and 
proving it by heeding my own advice. 
You don't have to work hard, just 
smart. .. though working hard as well 
as smart does help. 


easy. So at the very least pack an HT. 
Almost every island has at least one 
repeater. Some have repeaters linked 
to other islands. Some even have 
packet links. Plus you might want to 
bring along a portable rig like a 735 
and some wire dipoles. Suddenly 
you're on a DXpedition. 

The Montserrat exhibit at Dayton 
this year helped pound the idea of get¬ 
ting down to the Caribbean into my 
head. It didn’t hurt that VP2MAX runs 
a great bed and breakfast place there. 
Wait'll you see itl And he even includ¬ 
ed the use of his station! Though I on¬ 
ly visited Montserrat for two days they 
issued me the call VP2MCD so I 
wouldn't have to operate as 
W2NSDA/P2M. 

I had some great minihamfests on 
several of the islands. One thing is 
clear... the hams would love to have 
you come down, see their island, and 
get on the air and take some of the 
plleup pressure off. It’s one thing to be 
on a DXpedition and make a few thou¬ 
sand contacts. It’s another to live there 


matter. They're hams and avid about 
our hobby. And they're not nearly as 
uptight about color as are so many 
American blacks. 

A Contest? Another Damned 
Contest? 

Well, maybe. For over 30 years I’ve 
avoided organizing 73 contests. When 
I was the editor of CO I got their DX 
contest going after Perry Ferrell had 
let It die. It's still going strong. Then I 
got a prefix contest going which may 
still be running. I've lost track. Those, 
plus the ARRL DX, Sweepstakes, and 
VHF contests seemed like enough. 
While I was talking with the Caribbean 
ham groups I broached the idea of a 
Caribbean vs. North American contest 
.. . maybe in August, when prices are 
low. The idea would be to get a bunch 
of America ham clubs to organize 
groups and put the rarer islands on 
the air for a contest weekend. What do 
you think? 

Before I plunge into this I'll need 


If you like the idea let me know. I 
have enough to do without spinning 
my wheels trying to make people hap¬ 
py who don’t want to be happy. 

A Diver’s Paradise 

Most of you aren't into diving. Pity, 
because it's not an expensive sport; 
it’s a lot of fun, and the exercise Is 
great. Plus you get to see a lot of the 
world that most people miss except 
when Costeau or someone shows an 
underwater video on TV. It’s wonderful 
being right down there with the sharks, 
barracuda, lobsters, moray eels, and 
so on ... just floating along. 

The price had recently come down 
on Hi-8 Sony cameras, so I got one a 
couple days before the trip. Then I 
called a diving friend to find out which 
underwater housing to get. He said it 
was the SubXero, so I called the chap 
In Miami who makes ’em and luckily 
he had one on hand. II arrived the 
next morning by Fed-X. It cost less to 
have it shipped than to pay the Florida 
sales tax and pick it up while passing 



































are so obviously impossible that no 
establishment scientist or publication 
would dare to even consider them. 

The diving publication would cover 
diving services, hotels, and all the oth¬ 
er things travelers need to know when 
they get to a new place. How much 
are taxis? Where can you get good 
food reasonably? Should you rent a 
car? How good are the diving facili¬ 
ties? How about the coral and fish? 
What rip-offs should you watch out 
for? And so on. Visiting hams will want 
most of the same info. The con artists 
down there are waiting for the unwary 
at every turn, just like here in America. 

More Diving? 

Maybe, if I can get away. My diving 
friend is organizing a trip to Truk, 
Palau, Majuro, and Ponape for early 
February. I'd sure like to go. If you're 
interested I'll get you the details. Ma¬ 
juro. by coincidence, was where I 
started diving, back in 1944, when we 
stopped off there a couple of times to 
rest between submarine war patrols. I 
converted a Momsen Lung and dove 
around the lagoon. That's all it took to 
hook me on diving for life. When they 
invented the Aqua-Lung I bought one 
of the first models. By 1953 I had my 


Poor, Naive Wayne 

One of our advertisers called the 
other day and asked a question. He'd 
exhibited at a recent CQ Magazine 
sponsored hamfest, which he says 
turned out to be a true turkey. He 
opined that not only didn't anyone 
much bother to attend this bomb, but 
those who did had their wallets sewn 
shut, just in case. The question he 
asked was a natural one. How come, 
in the face of this disaster, there was 
an article in a ham newsletter extolling 
the event? He wanted to know if there 
was something going on here that 
wasn't In plain view. 

He further suggested that there 
might be a connection between the re¬ 
cent plea by the newsletter for money 
to keep afloat and this curious coloring 
of their reporting. I assured him that 
not in my wildest dreams would I ever 
suspect CO of paying off the newslet¬ 
ter in order to try and salvage their 
floundering hamfest investment. I 
don’t know where people get crazy 
ideas like that. I’m sure there’s a sim¬ 
pler explanation for what’s going on. 
The Secret Life of Plants ... 

This is a fascinating book by Tomp- 


member the destruction of the first 
plant and indicate something akin to 
fear. 

At the Hashimoto Electronics Re¬ 
search Center in Tokyo. Dr. Hashimoto 

add up to 20.1 saw a video of a plant 
being taught to manipulate a gal¬ 
vanometer hooked to an audio oscilla¬ 
tor and say letters. 

And how about a scientist who was 
experimenting with a plant root. He 
had It in a shielded tube so he could 
aim it at other plants. One day he left 
the chart recorder on during his lunch 
break with the root pointed at the sky. 
Suddenly he heard whistles and a se¬ 
ries of pulsations. He moved the tube 
around and found the "signals" were 
coming from outer space, from around 
Ursa Major (the Big Dipper). But you'll 
have to read about all this. 

Do trees and plants communicate 
with each other? Do they exhibit long¬ 
term memory? When a plant is taken 
away from a group can it die of loneli¬ 
ness? Can ultrasonic frequencies In¬ 
fluence the growth of seeds? Can a 
healer affect the growth of seeds 
merely by passing hands near the wa¬ 
ter used on the seeds? Can water be 
magnetized? Can a plant be condi- 


bean sprouts and ratsl These are 
things you can test for yourself. You 
might want to try some beans near 
your linear, with a control group further 

Then there are questions about the 
role of sunlight and our eyes on our 
behavior. 

You'll enjoy reading about how 
Harold Burr developed a very sensi¬ 
tive voltmeter for studying living 
things. With it he could detect the ex¬ 
act moment of ovulation for women, 
detect malignancies, the rate of heal¬ 
ing of wounds, and with seeds he 
could predict how healthy the resulting 
plant would be. With plants he could 
see the changes made by the lunar 
cycle, sunspots, and solar storms. 

There’s a wonderful chapter on 
what's been done in the scientific in¬ 
vestigation of auras and Kirlian pho¬ 
tography. 

Another chapter shows a parallel 
between the birth of retarded children 
and the use of chemical fertilizers. 
Just between 1952 and 1968 the 
number grew by 25 timesl Plus there’s 
been a similar rise in leukemia, hepati¬ 
tis, Hodgkin’s disease and other de¬ 
generative diseases. It's almost 
enough to get you to start buying from 
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Special events 

Ham Doings Around the World 


Listings are tree ol charge as space permits. Please send us your Special Event 
two months in advance ol the issue you want it to appear in. For example, it you 
want it to appear in the January issue, we should receive it by December 3t. Pro¬ 
vide a dear, concise summary ol the essential details about your Special Event. 
Check Special Events File Area till on our BBS (603-924-9343). lor listings that 
were too late to gel into publication. 


JAN 8-9 

FT. MYERS, FL A Hamlesl will be held by 
the Fort Myers ARC. Inc., Sal. 9 AM-5 PM: 
Sun. 9 AM-3 PM., al Araba Shrine Temple 
Hall. 2010 Hanson St., (One block East ol 
Rl. US 41). VE Exams Sal al 1:30 PM: 
Sun. al 10:30 AM (no pre-regislralion re¬ 
quired). Talk-in on 147 345+ MHz. Contact: 
Jerry Deutscher KQ4UW. 1813) 472-5130: 
Dale Hardin KD4UAO. (813) 275-8360. or 
G.E. Sammons WA4DOE. (813)936-1431 
JAN 15 

HAMMOND, LA The 1994 Hammond 
Hamlesl, sponsored by the Southeast 
Louisiana ARC. will be held tram 9 AM-3 
PM in the SLU University Center. Talk-in on 
147.00-/146.52 simplex Contact Tyrone 
Bums. (504) 294-5839. or Bob Pnez. (504) 
542-1470, or write to SLARC. PO Box 
1324. Hammond LA 70404. 

MONTEREY, CA The Naval Postgraduate 
School ARC will hold its 5th annual Ham- 
fesl from 8 AM-1 PM+ at the Monterey 
Peninsula College Armory. Talk-in on 
146.97-. Contact: Doug KC3RL. (408) 663- 
6117 eves/wkends; Pat KA6IRS. (408) 
649-4444 Ext 20. wkdays. 

ST. JOSEPH, MO The 4th annual North¬ 
west Missouri Winter Hamlesl will be co¬ 
sponsored by the Missouri Valley ARC, 
Green-Hills ARC and Ray-Clay ARC. The 
event will be held at the Ramada Inn tram 
9 AM-4 PM. VE Exams. Talk-in on 146.85 


and 444.925. For Dealer info, write to 
Northwest Missouri Winter Hamtest. PO. 
Box 182. Cameron MO 64429. 

JAN 16 

MATTAPOISETT, MA An Electronic Flea 
Market will be held al Knights of Colunbus 
Hall For more detais can (508) 993-3993. 
YONKERS, NY The Metro 70 cm Network 
will host a Giant Electronic Flea Market at 
Lincoln H.S.. Kneeiand Ave.. 9 AM-3 PM. 
VE Exams. Talk-in on 440.425 MHz pi 
156.7: 223 760 MHz pi 67.0:146.310 MHz: 
443.350 MHz pi 156.7. For registration, call 
Otto Supliski WB2SLO. (914) 969-1053. 


FLINT, Ml The 2nd annual Computer and 
Amateur Radio SWAP-N-SHOP. co-spon- 
sored by ARAY and SW Academy RC will 
be held Irom 8 AM-1 PM al S W Academy 
H.S., 1-69 & Hammerberg Rd. Walk-m AR- 
RL VE Exams al 9 AM Taik-in on 14529-. 
224.18-. and 224.14-. To reserve tables, 
call Keith N8QNA, (313)635-4123. 
LOVELAND, CO The Northern Colorado 
ARC will host the 1st annual Winterfest 
Swapmeel tram 9 AM-3 PM. at the Larimer 
County Fairgrounds, 700 Railroad Ave VE 
Exams. Computer and Radio. For VE Ex¬ 
ams contact Trent Hays WB0HZL. (303) 
484-8315 For general into, contact Musser 
Moore AA0PB. (303) 221-3698. Reserve 
tables tram Orlin Jenkins KOOJ. (303) 353- 
7094. Talk-in on 145.115 (- offset, 100 Hz). 


JAN 23 

EAST LANCASTER, PA The Columbia 
Area ARC will present its annual Dutch 
Country Computer and Communications 
Show" tram 9 AM-3 PM at the Lancaster 
Host Resort and Conference Center Route 
30. Talk-in on 146 715- For display and 
dealer Wo. contact Dutch Country Comput¬ 
er and Communications Show PO Box 
682. E. Petersburg PA 17520-0682. Tel. 
(717) 560-2072: FAX (717) 872-0857 
JAN 29 

LOCKPORT, NY The Lockporl ARA will 
hold their annual Club Auction starting al 3 
PM Talk-in on 146 820-MHz 
SARASOTA. FL The Sarasota Co Fair¬ 
grounds. 3000 Ringlrng Blvd , will be the lo¬ 
cation lor the Sarasota Hamlesl and Com¬ 
puter show The Sarasota ARA will hosl 
this event tram 9 AM-5 PM. VE Exams, For 
general inlo. call Gene Marino WtIDH. 
(813) 355-0675 For tickets call Val Lopez 
KC4YAY, (813) 951-1072: or wnle Ham- 
test. PO Box 31832. Sarasota FL 34230 
JAN 30 

DOVER, OH The Tosco ARC Hamtest will 
be held at Ohio Nal l Guard Armory. 2800 
N. Wooster Ave.. starting al 8 AM Talk-in 
on 146 730 W8ZX Rptr. Contacl Howard 
Blind KD8KF. 6288 Echo Lake Rd. N.E.. 
New Philadelphia OH 44663. Tel. (216) 
364-5258. 


ODENTON, MD The Maryland Mobileers 
ARC will sponsor a Post Holiday Swapfest 
and Rea Market al Odenlon Vol. Rre Dept 
Hall. 1425 Annapolis Rd.. 8 AM-2 PM AR- 
RL sanctioned. For VE Exams, pre-regisler 
with Jerry Gavin NU3D. 7801 Overhill Rd.. 
Glen Burnie MD 21060: Tel. (410) 761- 
1423 (anytime). To register for tables, con¬ 
tacl Tom Wilkison KA3QMU. 5 92 Eason 
Dr.. Severn MD 21144: Tel. (410) 969-2639 
(eves.). Talk-in on 146.205' 805. 

FEB 5 

ST. CATHARINES, ONTARIO. CANADA 
The Niagara Peninsula ARC Inc will hold 
its 16th annual Big Event Hamtest al the 
C A W Han. 124 Bunting Rd. Wnte or call. 
N PA.R.C. Inc . PO. Box 20036. Grantham 
Postal Outlet. St. Catharines. Ontario L2M 
7W7: Tel. (905) 937-6208. 

SPECIAL EVENT STATIONS 

JAN 8 

ST. PAUL, MN The Minnesota Frostbite 
Falls Beach Party, sponsored by the St. 
Paul RC. will be on the air from 1800Z- 
2400Z. Frequencies: CW • 3.540, 3 690. 
7.040. 7.140, 14.040. 21.040, 28.040, 
28.140: SSB - 3 850, 7.250. 14 250. 
21.350. 28.350. Send logs lo Ed Van 
Cleave AA0HI. 2700 16th St. NW, St. Paul 
MN 55112: Tel. (612) 636-0108. Please 
send SASE for info and sample log Q 




THE POWER STATION 

. The POWER STATION is a 12V x 6.5 AmpHr gel-cell 
/ battery complete with voltmeter, wall charger and a 
cord for charging via automobiles. It will power most 
HTs at 5 Watts for 2-4 weeks (depending upon how long-winded you 
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-50 
(at 50W). There are no hidden costs, all you need is your mobile, HT 
power cord or cigarette lighter adapter. 


The POWER STATION provides 12V from a cigarette plug and has two 
recessed terminals for hardwiring. A mini-phone jack with regulated 3V, 
6V, or 9V output can be used separately for CD players, Walkmans, etc. 
THE POWER STATION can be charged in an automobile in only 3 hours, 
or in the home in 8 hours. The charger will automatically shut off when the 
battery is completely charged, so you can charge it even when it has only 
been slightly discharged, (unlike Ni-Cads that have memory). Our charg¬ 
ing circuit uses voltage sensing circuitry, other brands are timed chargers 
which always charge the battery a full cycle, this damages their battery 
and shortens its' life if it only needs a partial charge. The POWER STATION 
has a voltmeter that shows the exact state of charge of the battery, not 
worthless idiot lights that tell you "YOUR BATTERY IS NOW DEAD." The 
voltmeter can even be used to measure voltages of other sources. 



To order, send check or money order for $49.95 + 
S8.50 for shipping, along with your shipping address 
and telephone number to: 


Joe Brancato 

THE HAM CONTACT 

P.O. Box 3624, Dept. 73 
Long Beach, CA 90803. 
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NEWPROPUCTS 

Compiled by Charles Warrington WA1RZW, 



JADE PRODUCTS 


Jade Products, Inc. has announced 
the newest members to the FUN-KIT 
line: the Lead-Acid/Gel-Cel Battery 
Charger Kits. This series of products 
is based on the Unitrode UC3906 bat¬ 
tery charger chip. This smart chip is 
specifically designed to sense the con¬ 
dition of the battery and adjust the 
charging requirements accordingly. 
The charger can be left connected to 
the battery indefinitely, keeping the 
battery ready for service at all times. It 
can prolong the life of the battery and 
protect it from overcharge/under¬ 


charge damage. 

These battery chargers are intend¬ 
ed for hams who need to keep their 
batteries ready at all times. Applica¬ 
tions include: repeater back-up batter¬ 
ies, QRP station batteries, and emer¬ 
gency equipment batteries. 

The chargers are available in three 
configurations. The BC01 is a com¬ 
plete kit perfect tor beginners. It can 
be built for 0.5 to 1 amp maximum 
charging rate. The price is $79.95. 
The BC02 is the same as the BC01. 
minus the enclosure, RFI filter module, 
line cord, and current meter. The price 
is $39.95. The BC03 is the same as 
the BC02, minus the power trans¬ 
former. The price is $29.95. 

For further information contact Jade 
Products, Inc., P.O. Box 368, E. 
Hampstead, NH 03826; (603) 329- 
6995. FAX (603) 329-4499. Or circle 
Reader Service No. 201. 


SPECTRUM ELECTRONIC PRODUCTS 


Spectrum Electronic Products has 
introduced the HRC-10—the world’s 
first hand-held repeater controller. No 
larger than most hand-held radios, the 
HRC-10 converts a single or dual- 
band radio into a full-featured simplex 
or duplex repeater system. While most 
dual-band radios provide full duplex 
and crossband repeater capabilities, 
they lack the station ID and control 


functions required for legal operation 
as a repeater system. The HRC-10 
provides an easy low-cost solution to 
this problem. 

The unit features a voice IDer, hang 
time and out timers, DVOS (Digital 
Voice Operated Squelch), telemetry 
tones, and a private voice mail slot. A 
DTMF command interface provides re¬ 
mote control capabilities. The HRC-10 
is ideal for emergency use, club 
events, and mobile installations. 

For more information contact Spec¬ 
trum Electronic Products, 4740 Scotts 
Valley Drive, Scotts Valley, CA, 95066; 
(408) 438-2788, FAX (408) 438-6027. 
Or contact Reader Service No. 204. 


SGC 

SGC, Inc., has unveiled its new 
SmartLock to further enhance the se¬ 
vere service capability of the SG-230 
Smartuner. The Smartuner is a fully 
automatic, microprocessor-controlled 
antenna coupler which covers the HF 
spectrum from 1.8 to 30 MHz. 

The SmartLock is designed to con¬ 
trol two antenna conditions: one where 
a mobile antenna is subject to violent 
motion which may otherwise cause the 
antenna coupler to automatically re¬ 
tune: the other to command the anten¬ 
na coupler to recalculate antenna con¬ 
ditions at the operator's discretion. 

The SmartLock may be used with 
SG-230 Smartuners manufactured 


after September 
1. 1993. The 
SmartLock con¬ 
trol box is priced 
at $59.95. Own¬ 
ers of earlier 
versions of the 
Smartuner, 


« • 

.ss 


rhich does not 
iave the addi- 
ional control 


line, may upgrade to the latest vei 
for $289 (not including SmartLock). 
For more information contact SGC 


Inc., P.O. Box 3526, Bellevue, I NA, 
98009; (800) 259-7331, (206) 746- 
6310, FAX (206) 746-6384. Or circle 
Reader Service No. 206. 


are available in standard ivory, or any 
other color on special order. 

The plates come in 1-, 2-, 3-, and 
6-hole versions. They accept 50 or 75 
ohm BNC crimp, thread-on, or feed¬ 
through connectors. They will also 
snap mount with 4-, 6-, or 8-contact 
I DC modular telephone connectors. 
Other types are also available. 

For prices and catalog information, 
please contact RF, Industries, Ltd, 
7620 Miramar Road, San Diego, CA, 
92126; (800) 233-1728. Or circle 
Reader Service No. 202._ 


TRIPP LITE 

More and more amateurs are turn¬ 
ing to digital operating modes to ex¬ 
pand their horizions. The ISOBAR Ul- 
traFax is a premium quality combina¬ 
tion AC and dataline surge supressor 
specifically designed to protect digital 
devices from WEFAX to MODEMS. 

The UltraFAX has special diagnostic 
indicators to help pinpoint power and 
wiring problems before they can cause 
damage, saving both time and money. 

The unit is enclosed in an all metal 
housing with mounting tab for secure 
connection. 

This product features the manu¬ 
facturer's Lifetime Ultimate Insurance 
which protects both the UltraFax 
and the connected equipment. If either 


is ever damaged by a surge, TrippLite 
will repair or replace the unit and con¬ 
nected equipment free for life up to 




RF INDUSTRIES 

RF Industries, Ltd., has announced 
a truly universal (Keystone) wall plate 
system. These wall plates are a must 
for the truly well-dressed shack. They 


ELECTRONIC DISTRIBUTORS CORPORATION 



Electronic Distributors Corporation 
has announced the availability of an 
all-new high performance HF receiver 
manufactured by AOR. The AR3030 
has all the latest high-tech features 
and covers 30 kHz to 30 MHz with op¬ 
tional 108 to 174 MHz coverage. 


This receiver uses Direct Digital 
Synthesis for low phase noise and 
synchro detection for better AM signal 
readability during severe fading. You 
can program 100 memories with direct 
keyboard entry. Other features in¬ 
clude: TCXO, Carrier Operated Delay, 
RS232 computer control, optional fil¬ 
ters, and power options. 

For more information visit your local 
dealer or contact Electronic Distribu¬ 
tors Corporation, 325 Mill Street, Vien¬ 
na, VA. 22180; (703) 938-8105. Or 
circle Reader Service No. 205. 


KENWOOD 

This new series of HT transceivers 
from Kenwood has all of the things you 
want in a portable communications 
package. The TH-22AT (2 meter) and 
TH-42AT (450 MHz) single-band HTs 
offer a streamlined look, simple pro¬ 
gramming. one-touch controls, and 
easy menu functions. 

A new innovative microprocessor 
and MOSFET final amplifier circuit en¬ 
ables a full 5 watts, while conserving 
battery power. A special EEPROM 
memory bank requires no backup bat¬ 
tery. A wide range of accessories will 


For more in¬ 
formation, visit 
your local deal¬ 
er or contact 
Kenwood Com¬ 
munications 
Corporation, 
P.O. Box 22745, 
Long Beach, 
CA, 90801- 
5745; (310) 

639-4200. 




Highlands Electronics has an¬ 
nounced the eBoard—a new way of 
developing and using an embedded 
computer application. An embedded 
computer is one which is dedicated to 
a task; the computer inside your mi¬ 
crowave oven, for example. Program¬ 
ming embedded computers is an eco¬ 


nomical way to monitor and control a 
wide variety of electronic devices. 

The new eBoard is a PC card 
which eliminates the hassle and high 
cost of an old-fashioned computer em¬ 
ulator. You work with the actual CPU 
from the start of your project. This 
works to eliminate any surprise bugs 
that may appear at the end of devel¬ 
opment. The low-cost board can be 


left in place to run the application. 

The eBoard runs independently of 
the PC and has drivers for LCDs, 
DTMF and more. The unit is suitable 
for 24-hour operation. The price is 
$249 ppd. For more information con¬ 
tact Highlands Electronics 13720 Lake 
Shore Drive, Clear Lake, CA, 95422; 
(707) 994-1024. Or circle Reader Ser- 
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Random output 
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Propagation 

David Cassidy N1GPH 

By now. you've all probably heard this issue, so allow me to express my 

Jim Gray W1XU 

Jim Gray W1XU the equator. . . that is. where we all 

about a ham in San Diego who. uliliz- opinion. Taking the reality ot the partic¬ 
ing an amateur HT modified to trans- ular incident in question, 1 would have 

mil on public service frequencies, done the same thing H the injured per¬ 
used a Sheriffs Department frequency son was in Immediate danger (1 don’t 

210 East Chateau Circle want to point our antennas for DX to 

Payson AZ 85541 Europe and the Far East. Signal paths 

across the force fields are very diffi- 
Don’t expect January to be a partic- cult, whereas signal paths along the 
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Letters 




From the Hamshack 


Randy Crass KB7UIT, Woodland 
WA Wayne. I just finished writing out 
my check to renew my 73 subscrip¬ 
tion. and also reading your editorial in 
the September '93 issue. Great job, 
Wayne. Actually, I have read many ot 


to purchase some type of new gear. 

I would like to review a new book I 
have purchased (new to me, that is): 
Solid State Design tor the Radio Ama¬ 
teur by Hayward W7ZOI and DeMaw 
W1FB. It Is published by the ARRL 
and the price Is $12. I have an aca¬ 
demic background in the biological 


section of experiences to drav 
and therefore we should have n 
talk about. Nope, it doesn't st 
work that way. I don't know why peo- solid foundation in physics and math, 
pie are not excited about their lives but I need references when I want to 

and want to learn more about others' build certain types of circuits. While 


types of articles and regular columns 
that you include. Thanks for a good 
Job and I won't worry about you be¬ 
coming complacent and resting on 
your laurels because of too much 

Me a windbag? Harrumph 
... Wayne 

Tom Tobiaasen N0BZ, Aurora 
CO Wayne, in response to your De¬ 
cember 1993 editorial, I would like to 
give you my rating of a ham product. 






























































QRX 


Radio Operators Behind 
Bars _ 

Three young residents of the California 
Youth Authority's Camp Fenner recently re¬ 
ceived their amateur radio licenses after a 
long period of study. The idea was formulated 
by Parole Agent Bill Goff KI6DJ, with assis¬ 
tance from Teacher Ed Griffith KC6WCT. All 
three wards were first carefully screened for 
the proper levels of ability, motivation, and re¬ 
habilitation. 

Organizers say ham radio teaches disci¬ 
pline, cooperation, and geography—not to 
mention electronics. For some youthful of¬ 
fenders, this is their first experience being co¬ 
operative or successful. The program is be¬ 
lieved to be the first of its kind. Anyone with 
experience using amateur radio to rehabili¬ 
tate young men should contact Ed Griffith 
KC6WCT, P.O. Box 30275, Stockton, CA 
95213-0275; (209) 825-9458. TNX KC6WCT. 


Wanted: Young Hams 

Once again, Carole Perry WB2MGP is 
looking for articulate, active amateur radio 
youngsters up to age 18 to be interviewed for 
possible participation in the Dayton 1994 
Youth Forum. This year's forum will be bigger 
and better than ever. Please contact Carole 
at P.O. Box 131646, Staten Island, NY 
10313-0006, or telephone her at (718) 983- 
1416. TNX W82MGP. 



A private venture with financial backing In 
the United States, Japan, and the Middle 
East, is planning to construct the world's 
longest under-sea fiber-optic cable, linking 
Europe, the Middle East, and Asia through 13 
landing points. The new cable will join exist¬ 
ing undersea links to open up broad band¬ 
width international multimedia services by 
1996. 

The Fiberoptic Link Around the Globe 
(FLAG) will cover 18,000 miles, from Britain 
through the Mediterranean Sea and Indian 
Ocean to Japan. FLAG is expected to com¬ 
plete the first global high-capacity fiber-optic 
highway of great capacity. The link would 
support 600,000 conversations simultaneous¬ 
ly and support teleconferencing and enter¬ 
tainment video too. The huge cable would 
likely compete with satellites for business. 
TNX Electronic Engineering Times, Decem¬ 
bers, 1993. 


Semiconductors: A Girl's 
Best Friend?_ 


With financial backing from the White 
House. Russian and American scientists are 
beginning collaborations to develop new 
semiconductor technologies based on dia¬ 
mond films. The Clinton Administration has 
allocated funding to support the work of 20 
Russian scientists for a year. 
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Russian diamond technology first came to 
light in 1977. Reports were largely ignored in 
the U.S. but were pursued in Japan. Now the 
University of Missouri has established the In¬ 
ternational Diamond Research institute 
where researchers will work with the Labora¬ 
tory of Diamond Rim Crystallization at the In¬ 
stitute of Physical Chemistry in Moscow. 

A primary goal of the new institute is to de¬ 
velop reproducible n-type and p-type dia¬ 
mond films that are more rugged than silicon 
for a new generation of semiconductor de¬ 
vices. TNX Electronic Engineering Times, 
Decembers, 1993. 


Boyer Wants His HT Back 

According to newspaper accounts, Chris 
Boyer KC6UQG, who accessed a sheriff's 
department radio frequency to summon medi¬ 
cal help for an injured friend, now wants his 
portable radio back. Reportedly, Boyer first 
tried to get help via amateur radio, business 
band, and cellular phone, but to no avail. 

Boyer contends that he made a responsi¬ 
ble decision to use the Sheriff's frequency on¬ 
ly after exhausting all other communications 
options. His friend had been hurt in a moun¬ 
tain bike accident and was bleeding. Two 
weeks after the incident, Boyer was called in¬ 
to a meeting with FCC and sheriff's depart¬ 
ment officials, where he surrendered his ra¬ 
dio. It is not clear whether the radio was actu¬ 
ally confiscated, or if it was volunteered in 
lieu of prosecution. TNX Westlink Report, No. 
662, November 26, 1993; WSYI Report, Issue 
#23, December 1, 1993; The San Diego 
Union Tribune. 


Form 610 is New _ 

A totally new FCC Form 610 is on its way 
Into ham radio as a result of a new computer 
at the Federal Communications Commission. 
The venerable old 610 will soon fade into his¬ 
tory as a result. 

The new form is streamlined, u does away 
with all of the boxes previously contained in 
the administering VE’s report. The report it¬ 
self has been relocated to the bottom front of 
the form, right above the VE certification 
area. The administering VE will now only 
need to indicate which one of six classes the 
applicant is qualified for. The sixth category is 
"Technician Plus" and its inclusion on the new 
form indicates the commission wants to care¬ 
fully track the popularity of this category. 

Sections to report current station location 
and change of station have been eliminated. 
The new 610 still has a Physician's Certifi¬ 
cate of Disability for those exempt from the 
code tests due to physical disability. This new 
form replaces the March 1992 version which 
carries a February 1995 expiration date, but 
which can no longer be used once the new 
form is in the hands of the public. TNX West- 
link Report, No. 662, November 26, 1993; 
Newsline; W5YI-VEC. 


Hams Cool Under Fire 

Hams did more than just talk at the scene 
of the recent wildfires in Southern California. 
They put their lives on the line staffing the 
DCS22 Mobile Communications Van at Pep- 
perdine University at the height of the fire 
threat. Hams also handled the fire hoses as 
flames assaulted the Malibu Sheriff’s Station. 

After 108 hours of continuous operation, 
Scott KD6NEA closed down the emergency 
operation by saying: The cooperation of all 
amateurs in clearing the frequency for this 
net has been greatly appreciated. The fre¬ 
quency is now clear at 1800 hours." FB to all 
who pitched in. TNX Westlink Report No. 
662. November 26, 1993. 


Cuba Incommunicado 

Third-party message privileges with Cu¬ 
ba—previously authorized—are no longer ap¬ 
proved. According to Rafael Estevez 
WA4ZZG of Hialea, Florida, when Hurricane 
Andrew demolished much of the public com¬ 
munications capability between Cuba and 
Florida, the Cubans resorted heavily to ama¬ 
teur radio. 

The pro-Castro Cuban American Radio 
Federation has taken a renewed position that 
Cuban amateurs should not communicate 
with the “enemy,” meaning Florida amateurs 
of Cuban descent. Rafael says that Cuban 
amateurs are getting their licenses suspended 
from three months to a year for passing such 
innocent non-political health-and-welfare traf¬ 
fic as “... appealing for aspirin and insulin." 

C02QQ advised Rafael on the air recently 
that the United States and Cuba no longer 
have a third-party agreement. Information is 
now moving in and out of Cuba with great dif¬ 
ficulty since AT&T’s over-the-horizon commu¬ 
nication system was damaged by Andrew. 
TNX W5YI Report, Issue 23, December 1, 
1993. 


Power Stream _ 

Three men claim they have invented a bat¬ 
tery which is powered by a plentiful natural 
substance available at low cost—urine. Many 
scientists are highly skeptical of the inventors' 
claims, especially without an explanation of 
the battery's purported chemical reactions 
and construction. 

The urine battery’s inventors, Nelson E. 
Camus, Edgar Aguayo, and Ismael Valle, are 
partners in an electronics company called Nel 
Nithium Electronics. They say their informa¬ 
tion is a secret they are not about to share. 

The men are looking for investors with $5 
million. They claim their home power plants 
will be cheaper and smaller than existing 
power sources, are environmentally sound, 
and will boost the economy. They estimate 
the cost to perpetually power an average 
home to be around S500. TNX Associated 
Press; San Maeto Times: and Palo Alto Ama¬ 
teur Radio Association PAARA Graphs, De¬ 
cember 1993. 






VHF Meteor Scatter 
Propagation 

Bounce your signal beyond the horizon. 

by Steve Katz WB2WIK/6 


I 'm writing this after returning home only 
hours ago from a little expedition to a lo¬ 
cal mountaintop to work the 1993 Perseids 
meteor shower, which was supposed to have 
“peaked” at 0100Z on August 12. Wayne 
Overbcck N6NB (well-known for his VHF- 
UHF exploits, as well as for designing the 
popular “Quagi” antenna) and I headed up to 
his new mountaintop VHF contesting site at 
6.800 feet above sea level in the Tehachapi 
Mountains, about 90 miles northwest of Los 
Angeles, to “work” the shower on 50, 144, 
and 222 MHz. We had some success, but not 
as much as we had hoped for. 

The 1993 Perseids shower was hyped as 
the biggest news for astronomers, meteorol¬ 
ogists and VHFers alike since the return of 
Halley’s comet. Like all meteor showers, 
this one occurs when bits of debris left by 
passing comets come close enough to our 
planet to be pulled in by the earth’s gravita¬ 
tional field. Cyclic in nature, meteor show¬ 
ers recur every year at about the same time 
and there are many showers each year. But 
this one was supposed to be the “big one,” 
with hundreds of meteors falling each hour. 
It should have had a major impact on VHF 
propagation and been a wonderful sight to 
behold, with “shooting stars” filling the sky. 

Well, as of today, the shower wasn’t what 
it was hyped to be, and the number of mete¬ 
ors we worked and saw were not all that un¬ 
usual. But maybe we missed the peak, and 
the 1993 Perseids may turn out to be all the 
wonderful things the astronomers said. Ei¬ 
ther way. it's still fresh in my mind that a lot 
of hams, newcomers and old-timers alike, 
don’t seem to know much about meteor 
scatter, and that’s the subject of this article. 

Working Meteor Scatter 

Meteor scatter propagation occurs when 
signals are reflected off the ionized trails 
which follow meteors as they enter our at¬ 
mosphere. In deep space, bodies traveling 
very fast don’t generate any heat to speak of, 
since they encounter no friction in their trav¬ 
el. But meteors and other bodies entering 
our atmosphere generate considerable heat 
as the density of our atmosphere creates fric¬ 
tion to their travel. Since our atmosphere 
contains gasses prone to ionization and even 
ignition, the meteors literally “burn up” on 
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entry, and most are extinguished before they 
reach the surface of our planet. Occasional¬ 
ly, a larger meteor makes it all the way down 
to earth and plunges into the ground, ocean, 
or some other obstacle. When a meteor suc¬ 
cessfully reaches the planet, it becomes 
known as a meteorite. 

The ionization of gasses behind the mete¬ 
or as it plunges towards earth is highly re¬ 
flective to radio frequency signals and al¬ 
lows brief reception of distant signals not 
normally workable on the VHF bands. Ran¬ 
dom meteors, not members of a known 
“shower,” are workable frequently on 50 
MHz year-round, if well-equipped and 
trained operators are at both ends of the cir¬ 
cuit. The meteor scatter signals reflected by 
a random meteor path may only be present 
for a few seconds, and another meteor may 
not come along for a long while. Thus, to 
complete a contact (or QSO) via a random 
meteor requires considerable skill on the 
parts of both operators involved, since all in¬ 


formation must be exchanged in a very short 
period of time. Signals are typically weak 
and “peaky,” and to successfully work ran¬ 
dom meteors, high power levels and high 
gain antennas are usually employed. At 
higher frequencies like 144 or 222 MHz, 
even greater skill and better equipment is re¬ 
quired because the signals tend to be even 
weaker (due to path loss, which is related to 
the number of wavelengths the signals must 
travel). At 432 MHz, meteor scatter work is 
rare indeed, although it has been performed. 

Think of the ionized trail left by a meteor 
as a reflector in the sky. Its shape is long and 
skinny, and it is literally a moving target. It 
would be impossible to “track” a meteor’s 
path through the heavens, as these bodies are 
traveling much too fast to steer antennas at 
them as they travel. And their flight pattern 
is quite unpredictable. So, to work meteor 
scatter, most folks find it best to just aim an¬ 
tennas directly towards the station they are 
trying to contact, keep them fixed on the 



Photo A. Dr. Wayne Overbeck N6NB, who owns the mountaintop operating site used for Per¬ 
seids 1993. He is leaning on a 50-foot tower erected during the operation(l); a 70-footer to go 
alongside this one is planned. 










Photo B. "Antenna 's-eye " view from the mete i 
6,800feet. The valley floor below the antenna 
of significant elevation is more than 200 miles 


horizon in that direction, and hope for the 
best. In this case, hoping for the best is es¬ 
sentially wishing for a meteor to fall be¬ 
tween your location and the location of the 
station you are trying to contact, and for that 
meteor to be low enough on the horizon that 
its ionized trail will be a useful reflector. It's 
actually quite a lot to hope for! 

But during a major meteor “shower," 
when meteors fall at a reasonably fast rate 
(60 per hour is not unusual), the probability 
of making contacts by using their reflective 
“tails” is dramatically increased, to the point 
where modestly-equipped stations with a 
small degree of training and skill might suc¬ 
cessfully complete a few contacts. What is 
really required? 

First, realize that meteor scatter (m.s.) sig¬ 
nals are weak and “peaky" in nature. By 
“peaky” I mean they change in strength 
from literally zero to some workable level 
and then back to zero again in a very short 
time, ranging from less than a second to 
maybe a few seconds. A “zinger" (huge me¬ 
teor with a long “bum” time) might allow a 
“burst" that lasts several seconds, but when 
it’s gone, signals will typically fall back to 
zero again. For these reasons, only "weak 
signal" modes like SSB and CW have been 
used effectively for m.s. propagation. Wide¬ 
band modes like FM are not successfully 
used, although if tried with a tremendous 
amount of power and antenna gain, I sup¬ 
pose it might be possible. But remember, 
signals are typically weak, and CW has a 20 
dB signal-to-noise ratio advantage over FM- 
and that's a whale of a lot. If FM could be 
used to make the grade at 1,500 watts output 
power, then just 15 watts would do it on 
CW. Normally, 15 watt stations are not suc¬ 
cessful in m.s. work. 


ir-scatter operating perch in the mountains at 
s is 3,000feet lower, and the nearest obstacle 


So, if you want to expand your horizons 
on VHF. stick with SSB or CW. (CW was 
once used almost exclusively for very long 
DX work on VHF-UHF, including meteor 
scatter, aurora, moonbounce, etc. But with 
higher antenna gains, receiver improvements 
and so forth. SSB is now quite effective and 
is often faster for making contacts.) 

Second, understand that to have any real 
success in “over-the-horizon” type VHF- 
UHF work, be it m.s. or normal tropospheric 
propagation, it pays to have a zero degree or 
below zero degree horizon in the direction 
you want to make contacts. If you put your 
eye at your antenna level and appear to be 
looking upwards, above level, at the sur¬ 
rounding terrain, you will not be terribly 
successful at making contacts in those direc¬ 
tions where you have this “positive hori¬ 
zon.” If you have a “negative horizon” in 
any direction that might be useful in making 
contacts, use that direction for your m.s. 
work. If your location is such that you have 
a “positive horizon" all the way around you, 
it would be wise to pack up the station and 
go hilltopping (portable from a mountain- 
top) instead. You’ll be much more success¬ 
ful than working from home. 

Third, because m.s. path losses arc very 
high and signals are weak, it pays to run as 
much power as possible. Meteor scatter has 
been successfully worked with lower power 
(like 100 watts) but a kilowatt or more sure 
helps. Keep feedline losses to a minimum 
and use antennas that have some real gain. 
But too much antenna gain can sometimes 
be a hindrance, because a lot of gain means 
a very narrowly-focused antenna system 
with a sharp front “lobe,” and using such a 
system can make you miss the meteor trails 
you want to work. Probably 13-15 dB anten¬ 


na gain is the suggested range for most m.s. 
work, as it is sufficient to make contacts but 
not so much that an extremely sharp pattern 
will result. 

Fourth, and maybe most important, is op¬ 
erating procedure. Meteor scatter operators 
must be quick ! A good “bum" might propa¬ 
gate signals for several seconds. If you oper¬ 
ate well and have lightning-fast reflexes, 
you can complete an entire contact in that 
time. For a QSO to count, it is usually 
deemed that exchange of two pieces of in¬ 
formation is required. Many years ago, those 
two pieces of information were a callsign 
and signal report. Since meteor scatter sig¬ 
nals come and go rapidly and it is common 
to copy only portions of a transmission, an 
m.s. signal reporting system was established, 
using the letter “S” followed by a number 
which indicated how much of the other sta¬ 
tion's transmission you heard. For example, 
“S2" meant “I've heard your complete call- 
sign. Now send me something else." It did 
not mean the other station was indicating 
“S2" on your receiver’s S-meter! 

Nowadays, with modern equipment, big 
amplifiers, high-gain antennas, low-loss 
feedlines, mast-mounted receiver preampli¬ 
fiers, digital signal processors, etc., I think 
the old “S” reporting system will be going 
away. Instead, it would be prudent for sta¬ 
tions to exchange callsigns and a grid loca¬ 
tor. Grid locators are alphanumeric codes 
used to indicate any station's location with 
some precision and are internationally rcc- 



Pholo C. The author atop N6NB's van, to the 
rear of which is permanently mounted a 30- 
foot telescoping, rotating mast with a HAM- 
M rotor at the bottom. Portable antennas 
were simple: five elements on 50 MHz, and 
eight elements on 144 and 222 MHz, To min¬ 
imize ground influences, the lowesl-frequen- 
cy antenna goes at the lop, highest up. 
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Photo D. The author, at the controls of N6NB’s contesting van, which contains KW stations 
for 3.5 through 432 MHz. and a gasoline generator to run it all. Almost like home! 


ognizcd as a standard for VHF-UHF station 
location information. A four-digit code will 
indicate your location to within one degree 
of latitude and two degrees of longitude. Be¬ 
cause the earth is an oddly-shaped spheroid 
(sort of a round ball with a bulging middle), 
these grids will change in area from point to 
point on the globe. Grids are not all the same 
size. They are smallest at the poles, and 
largest at the equator. But the system is bet¬ 
ter than nothing, and at least it’s a standard. 
And the ARRL offers VUCC (VHF-UHF 
Century Club) awards for confirming con¬ 
tacts with numbers of grids (contact the 
League for more information) and the grid 
locator number is the standard exchange for 
most VHF-UHF contests now. Because the 
grids are fairly large, knowing another sta¬ 
tion’s grid won't help you much if he is 
close by. but the information is valuable 
when making distant contacts, say a few 
hundred miles or more away, for beam¬ 
heading directions. 

So, 1 propose (and I see many operators 
arc already doing this) that instead of ex¬ 
changing meaningless “S” reports, we just 
exchange callsigns and grid numbers to 
complete meteor scatter contacts. I like 
change, and I’ve been working meteor scat¬ 
ter since about 1966; if I can adapt, so can 
anybody. 

Making the Contact 

How does one make a meteor scatter con¬ 
tact? There are two ways: “Random,” or un¬ 
scheduled QSOs. and “skeds.” or scheduled 
QSOs. To make a random m.s. contact, 
somebody has to call CQ! A typical CQ for 
m.s. work would be something like this: 

CQ WB2W1K CQ WB2WIK CQ 
WB2WIK CQ WB2WIK CQ WB2WIK 

CQ WB2WIK CQ WB2WIK CQ 
WB2WIK CQ WB2W1K BREAK 

Note that this is quite different from an 
ordinary CQ. I’ve only used two "words”: 
“CQ” and my callsign. All other information 


is extraneous and unnecessary. No reason to 
use words like. ‘This is ..." or “in Los An¬ 
geles, California,” or whatever. All that ex¬ 
tra information takes up valuable time and 
the point in meteor scatter work is to get just 
the information that is absolutely required 
across to the other party. If someone heard 
my CQ, he would likely hear just a little por¬ 
tion of it. Hopefully, he might hear both 
“CQ” and “WB2WIK,” and that’s all he 
needs to know. If he were to answer me, 
he’d transmit something like this: 

WB2WIK W7HAH WB2WIK W7HAH 
WB2WIK W7HAH WB2WIK W7HAH 
WB2WIK W7HAH WB2WIK W7HAH 
WB2WIK W7HAH BREAK 
This is all he needed to say. It told me he 
was calling me, and it told me who he was. 
Nothing more is required. If I caught a mete¬ 
or during his transmission, I probably would 
have heard some portion of this transmis¬ 
sion. If I did. then I’d transmit: 

W7HAH DM04 W7HAH DM04 
W7HAH DM04 W7HAH DM04 W7HAH 
DM04 W7HAH DM04 W7HAH DM04 
W7HAH DM04 BREAK 
This would tell Shep (W7HAH, who is in¬ 
deed a VHF “meteor jockey”) that I heard 
him, and I'm giving him my grid square. 
You can’t assume anyone is where you think 
they should be, and the grid square data is 
pretty important. For example, in my case, I 
have a 2-land callsign and lived in grid 
FN20 in New Jersey for 30-plus years. But 
I'm not there now! Also, although my li¬ 
cense reads “Chatsworth, CA,” which any¬ 
one can look up to see is in grid DM04. I 
might have been operating portable some¬ 
where else. The grid is important. 

If Shep heard me. he’d probably respond: 
WB2WIK DN26 WB2W1K DN26 
WB2WIK DN26... etc. 
or he might just respond with: 

QSL DN26 QSL DN26 QSL DN26 QSL 
DN26 QSL DN26 QSL DN26 QSL DN26 
. . . etc., which would indicate he received 


my report and is now sending me his. 

My last transmission to him, assuming I 
heard the above, would be: 

QSL 73 QSL 73 QSL 73 QSL 13... etc., 
which would indicate I received his report 
and am saying good-bye. 

You see, simply sending a report on mete¬ 
or scatter is absolutely no assurance that the 
other station heard it; thus, the “QSL” or 
“Confirm" or something should also be ex¬ 
changed to indicate that the stations really 
heard each other and got everything they 
needed to make a complete QSO. 

In real life, especially in the absence of a 
major meteor shower, it is common for a 
complete QSO to take a very long time, be¬ 
cause each transmission as outlined might 
need to be made several times. Typical dura¬ 
tion of an m.s. transmission is 15 seconds. 
Talk fast, and you can say quite a lot in that 
15 seconds. 

Now, what about if you catch a real 
“zinger” with a long “bum” and you hear the 
other station’s entire exchange in one burst? 
Do you go into your 15-second routine? Not 
at all! If I had heard several successive sec¬ 
onds of W7HAH’s exchange and he stopped 
transmitting. I'd immediately reply with: 

QSL ALL 73 73 WB2WIK WB2WIK 
QRZ?BREAK 

or something like that. I could say all this in 
less than five seconds and maybe get it all 
across in one shot, and possibly even stir up 
another meteor contact in the process. The 
point is, “make hay while the sun shines,” to 
use a worn-out phrase; that is, take advan¬ 
tage of the meteor for as long as possible 
and do not waste time with a lot of repeating 
what the other station has probably already 
copied. 

Often, especially for “skeds,” or sched¬ 
uled contacts, transmissions are sequenced 
with station clocks set precisely to WWV. 
Each station takes a 15-second “turn” at 
transmitting, and who transmits first is pre¬ 
arranged. For example, say it is agreed that 
the station who is farther west will transmit 
the first and third 15 seconds of each 
minute, while the station farther east will 
transmit the second and fourth 15 seconds of 
each minute. Of course, both stations must 
have their clocks set to the second by WWV, 
and this should be checked just prior to the 
“sked” time to make sure the clocks are ac¬ 
curately set. The advantage of sequencing is 
to avoid stations transmitting at the same 
time, which makes it impossible for them to 
hear each other. 

How Far, and What Direction? 

How far can you expect to work with me¬ 
teor scatter? Much farther than with normal 
tropospheric propagation! Contacts to 1.500 
miles or so are possible, although most will 
be closer, in the range of 500 to 1,000 miles. 
Still, this is quite an improvement over what 
can normally be worked on VHF. Sporadic- 
E skip, quite common on 50 MHz. often 
makes only “pockets” workable, and those 
“pockets” tend to be pretty far away. Very 
short “E-skip” usually lands at 500 miles or 
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Using the World’s Most Accurate 
Frequency Standard, Part 2 

Building a digital phase comparator ; 

by Bob Roehrig K9EUI 


I Editor's Note: This month’s installment 
of this three-part series includes the PC 
board layout and parts placement diagram 
for the circuits described in Part I. pub¬ 
lished last month. See Figure 5. page 
22-23.1 

P an I of ibis ihree-pari scries described 
the construction of a receiver for 
WWVB to be used for calibrating your local 
frequency standard. If you don't have a good 
local standard, it’s easy to build one that can 
provide 0.001 part per million accuracy. 
Such an oscillator will be described in the fi¬ 
nal article in this scries. 

A standard with 0.001 ppm accuracy has a 
drift of less than one cycle in 20 minutes. 
Even an oscillator with 0.01 ppm accuracy, 
which I consider to be minimum for a decent 
standard, must be observed for at least two 
minutes to determine its drift rale. Clearly, 
this cannot be done by listening for an audi¬ 
ble beat note by ear. The only way to check 
such a standard is visually. 

The simple method of comparison in¬ 
volves using a scope to compare the re¬ 
ceived signal against the local standard. This 
method was discussed in Part 1. 

A far better method of comparison uses a 
digital phase comparator. Just what is a 
phase comparator? Well, the usual forms of 
detection involve either rectification (to get 
audio from an IF stage in an AM or FM re¬ 
ceiver) or a mixer (in the case of a product 
detector for SSB or CW). The normal forms 
of detectors arc fine for signals in the audio 
range, down as low as we can hear, but what 


about signals that arc less than I Hz? 

The phase detector is used to compare 
two signals that are almost exactly on the 
same frequency. In a way. it is a form of 
mixer and it works down to fractions of a 
Hertz (DC actually). 

The digital comparator has many advan¬ 
tages over the scope method. It is a much 
smaller unit than a scope, requires much less 
power, and is quite easy to build. It also has 
the capability of feeding a chart recorder or 
a computer via an A-D converter. The disad¬ 
vantage in using the comparator is that your 
input signals must be much cleaner than for 

The basic circuit is nothing more than an 
edge-triggered set-reset flip-flop. A simple 
version is shown in Figure 2. Each time a 
positive-going wave edge is applied to either 
input A or B. that stage turns on. which 
turns the opposite stage off. The two signals 
(A and B) shown in Figure I represent two 
signals that are on the same frequency but A 
is 90 degrees ahead of B. If these two sig¬ 
nals arc applied to the circuit shown in Fig¬ 
ure 2. the output at point C will be that 
shown in the bottom line of Figure I. The 
output at E will be the DC average of the du¬ 
ty cycle of the signal at C. Since A leads B 
by 90 degrees, the resulting DC voltage at E 
will be about 1.25 volts. 

If the B waveform shifts to the right so it 
lags A by 270 degrees, then the voltage at C 
will be high 75 percent of the time so the av¬ 
erage at E will be 3.75 volts. So you can sec 
that as B drifts, compared to A. the average 
DC output at E will vary between 0 and 5 


volts, which represents a 0 to 360 degree 
phase difference between the two wave¬ 
forms. 

If the DC voltage at E is used to control 
the frequency of the signal A oscillator, that 
oscillator will lock to oscillator B. This is a 
simple form of a phase-locked loop. 

Figure 3 shows the real phase detector 
system. Actually, there are two comparators 
in this unit. First, a 6 MHz crystal oscillator 
is divided down to 60 kHz with a pair of 
decade counters, IC4 and 5. This signal is 
fed into comparator IC6. The 60 kHz from 
the receiver is also fed into this comparator. 
The DC output from the comparator is fed 
back to Dl, which is a variable capacitance 
diode that adjusts the frequency of the 6 
MHz oscillator. In this way. the 6 MHz oscil¬ 
lator is phase-locked to the received signal 
and has the same accuracy as the WWVB 
signal. 

IC2 and 3 divide the 6 MHz by 6 to gel I 
MHz and again by 10 to get 100 kHz. Either 
one of these is fed into the second phase 
comparator, IC7. The local oscillator to be 
checked is also fed into this comparator. In 
this way we can compare our local 100 kHz 
or I MHz oscillator against WWVB. 

The only adjustment to be made is the 
coarse frequency adjustment. Cl on the 6 
MHz oscillator. Connect the 60 kHz output 
of the WWVB receiver to J2 via coaxial ca¬ 
ble. Observe the TPI signal with a scope. 
Adjust Cl until an approximate 50 percent 
duly cycle waveform is observed. Discon¬ 
nect the receiver signal momentarily, then 
reconnect it. The 6 MHz oscillator should 





lock on in just a few seconds. If the meter is board should be in a location where the tern- The meter can be switched to monitor et- 
switched to "INTERNAL." it should read perature is fairly constant. To prevent the ther the 6 MHz oscillator lock voltage (IN- 

aboul half-scale. high-level 60 kHz signals from being picked TERNAL) or the phase difference between 

Even though the crystal oscillator is up by the receiver input, the board should be the comparator and your local standard (EX- 

lockcd on frequency by the comparator, the mounted in a shielded enclosure. TERNAL). The same meter can also be 



Figure 3. Digital phase comparator schematic. 

























































































Number 6 on your Feedback card 


Computer Control for Your 
Direct Digital Synthesis 
(DDS) VFO 

Free yourself of the hassles of generating an accurate 
and stable sinusoidal signal—and more! 

by Victor Morin VE1 ABC 


6 6V1 Tow!" I exclaimed as I began read- 
VV ing John Welch N9JZW’s article 
“The Techno-Whizzy I, Part I ” (page 8 in 
the December 1992 issue of 73 Amateur Ra¬ 
dio Today). N9JZW's article describes how 
to build a modular multiband CW low pow¬ 
er (QRP) transmitter that uses a new Direct 
Digital Synthesis (DDS) chip. Why all the 
excitement? Read on! 

Over the years I have constructed a num¬ 
ber of home-built rigs (both receivers and 
transmitters) that have one thing in com¬ 
mon: a variable frequency oscillator (VFO). 
Most receivers need VFOs to generate a lo¬ 
cal oscillator (LO) signal, and transmitters 
need them to be freed from crystal control 
of a single output frequency. 

The VFO designs that I used in these pro¬ 
jects were all tank-tuned with a combination 
of inductors (coils) and variable capacitors, 
either mechanical or varactor diodes. Those 
of you who have also gone this route know 
that there are certain inherent problems with 
this design: temperature drift, nonlinear tun¬ 
ing, difficulty in eliminating the mechanical 
backlash in the frequency-control element, 
frequency pulling when a load is placed on 


the VFO, and the list goes on ... For me, at 
least, this type of VFO design has been a 
royal pain! 

I knew that there were alternatives, 
known as frequency synthesizers, to this tra¬ 
ditional VFO construction and my interest 
focused on two general types: phase-locked 
loop and direct digital synthesis. Looking 
over some phase-locked loop synthesizer 
designs convinced me that it would proba¬ 
bly be more of the same: LC tank circuits 
are used at very high frequencies and arc 
varactor-controlled. Frequencies are regulat¬ 
ed using phase detectors, thus generating 
phase noise, etc. Please don’t get me 
wrong—I’m not saying that phase-locked 
loop synthesizers should be avoided—I’m 
simply saying that for me they didn’t seem 
to be the way to go. 

That left the direct digital synthesis ap¬ 
proach. I read all I could on the topic and 
probably the best article I found is "A Di¬ 
rect Frequency Synthesizer” by Fred 
Williams in the April 1984 issue of QST. 
Surprised? This concept has been around 
for a long time! If you’re interested in the 
theory behind the direct digital synthesizer. 


I highly recommend Mr. Williams’ article, 
in which he provides DDS theory and de¬ 
scribes how to build a DDS using standard 
TTL IC chips, a read-only memory (ROM) 
and a digital-to-analog converter (DAC). 

This is the exciting part. When I read the 
’Techno-Whizzy I” article, I knew it was 
the answer to my dreams! You see, I had ac¬ 
tually begun building the Williams DDS and 
was contemplating building a ROM burner 
for it when Techno-Whizzy came on the 
scene—and there was a full kit available. 
No more chasing after parts; no more burn¬ 
ing bits into a ROM. I could get right down 
to business! I ordered the DDS right away, 
explaining to my wife that “it would be my 
Christmas present from me to me." 

What’s So Great About a DDS? 

A lot! Precise frequency control, frequen¬ 
cy stability, no phase noise, the ability to 
change frequency very rapidly (frequency 
hop), etc. What's the price you have to pay 
for all this? In a nutshell, you have to be 
able to provide the DDS with a digital (bina¬ 
ry) value that is proportional to the frequen¬ 
cy of the sinusoidal signal you want your 
DDS to generate. To me this meant comput¬ 
er control, although there are other means, 
as demonstrated in the Techno-Whizzy I ar¬ 
ticle where a diode matrix and switches are 
used. 

I own an IBM-compatible AT clone com¬ 
puter. While waiting for my DDS kit to be 
delivered in the mail, I decided to design 
and build a hardware interface that would 
control the DDS from my computer and, 
just as important, the software driver routine 
that would make the DDS perform as I 
wanted. 

The Design 

I decided to use the printer interface port 
of my IBM-compatible to control the inter¬ 
face and I chose to use the simplest alterna¬ 
tive in order to maximize my chances of 
success. That’s why I elected to use what is 
in fact a parallel port as a serial port! Why? 



Photo A. The DDS is the top board. The interface is on the bottom. 
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7-pin DIN Plug 


'Scope trigger 











Photo C. The front panel. 


Because I wanted to ensure that most of the 
computer output lines would not be used in 
solely controlling the interface (I may want 
to simultaneously control other devices with 
the computer in the future). I knew that the 
serial approach would slow down communi¬ 
cations with the interface but I was willing 
to pay the price. 

The software design was more complex 


than the hardware. Here is what I wanted to 
be able to do: 

a) Enter a decimal frequency value in the 
computer keyboard and have the DDS gen¬ 
erate that particular frequency (0 Hz to 22 
MHz with 3 Hz resolution); 

b) Have the frequency go up or down by 
a particular increment whenever the opera¬ 
tor presses the up-arrow key or the down-ar- 


c) Scan a particular range of frequencies 
with the frequency increment determined by 
the operator, and scan in either triangle 
mode (scan up to the highest specified fre¬ 
quency and then suddenly return to the low¬ 
est specified frequency for another scan) or 
saw-toothed mode (scan up to the highest 
specified frequency and then, at the same 
frequency interval, return to the lowest 
specified frequency for another scan); 

d) Generate a trigger signal for an oscillo¬ 
scope at the beginning of each triangle 
mode sweep. 

Thus, I wanted it all—a VFO plus a 
sweep generator with trigger output. An in¬ 
strument that is accurate and stable, with its 
output variable from DC to approximately 
22 MHz. Yes, you can use the DDS to gen¬ 
erate audio frequencies. It's like having a 
very expensive lab-quality instrument at a 
very inexpensive price! 

The Hardware Interface 

Figure 1 is a schematic of the hardware 
interface. It is straightforward and based on 
the Williams design. As expected, the com¬ 
puter software has to do all the work in 
driving the interface. Here is how it works: 
The computer generates a 23-bit binary 
number (representative of the frequency) 
that is to be presented to the DDS. This 23- 
bit number is sent to the DDS interface 
through the printer interface port and printer 
cable, bit by bit in serial fashion, beginning 
with the most-significant bit, on the serial 
data line. While the serial data bit is stable, 
the computer strobes the clock signal line, 
which accepts and shifts each data bit into 
three cascaded 74LS164 serial-in parallel- 
out shift registers. This is done 23 times, 
until all three shift registers have been load¬ 
ed. The load line is then strobed, which pre¬ 
sents the 23 bits, in parallel fashion, from 
the 74LS374 Tri-State Octal-D lip-flops to 
the DDS. The DDS then takes over and gen¬ 
erates the required frequency. Piece of cake 
(sort oD! The trick is to generate the correct 
23-bit binary number, and this is where the 
software provides all the functionality. 

73 Amateur Radio Today • February, 1994 29 




Figure 4. Scan mode for the DDS. 











You will note that the load, serial data, 
and clock lines are "snapped up” through a 
74LSI4 Schmidt inverter to ensure that the 
leading and trailing edges of the pulses are 
sharply defined and jitter-free. Because the 
serial data pulses are inverted as a result, the 
software generates the I's complement of 
the required 23-bit data word (every bit is 
"flipped”—i.c. a 1 becomes a 0 and a 0 be¬ 
comes a I). 

The Software Driver Routine 

The only software-generating tool avail¬ 
able to me was Microsoft QBASIC so I 
didn’t have much choice! I've annotated al¬ 
most every line of code in the DDS.BAS 
program to give you an idea of what is go¬ 
ing on in case you'd like to change things 
and experiment. 

The mainline section of the routine begins 
with the usual housekeeping chores, after 
which the instruction screen is drawn (Fig¬ 
ure 2). An initial frequency is sent to the 
DDS (I chose 0 Hz but you can change this 
to any frequency you like). Figure 3 shows 
the layout of the control screen. Two subrou¬ 
tines are used to generate the required 23-bil 
data word that is sent to the DDS—Convert- 
ToBinary and SerialToParallcl. 

ConvertToBinary accepts a decimal fre¬ 
quency value and converts it to binary in l's 
complement form (see above). It uses the 
age-old venerable "dividc-by-two" algo¬ 
rithm that you may have learned in school 
to convert from the decimal system to bina¬ 
ry notation. 

ScrialToParallel performs three chores: It 
scales the frequency value, calls ConvertTo¬ 
Binary. and pumps out the 23-bit data word 
to the DDS interface. Why scale the fre¬ 
quency value? Without going into a lot of 
technical details, the DDS will generate a 
frequency that depends not only on the 23- 
bit data word that is presented to it but also 
on its on-board clock frequency. The on¬ 
board clock chip that comes with the DDS 
kit has a frequency of 55 MHz, and what 
you have to do is scale the frequency value 
so that the DDS will generate the exact cor¬ 
responding frequency. 

Back to the mainline section of the rou¬ 
tine. The computer sits there and waits for 
you to do one of a number of things: 

Press the "+" key. This selects the next 
frequency-increment value that is contained 
in the frequency increment table in round- 
robin fashion (i.e. you return to the first fre¬ 
quency increment after having gone past the 
last). The frequency-increment value deter¬ 
mines how much the frequency will jump 
when you press the up-arrow key, the down- 
arrow key. or while you are in scanning 
mode (see below). 

Enter a frequency and press the enter key. 
The DDS generates the corresponding fre¬ 
quency. 

Scan mode (Figure 4). Enter a scan-low 
frequency, a scan-high frequency and deter¬ 
mine whether you want a saw-toothed scan 
or a triangle scan. The DDS generates fre¬ 
quencies beginning at the scan-low frequen¬ 


cy, jumping by the frequency-increment val¬ 
ue (see above). When the scan-high fre¬ 
quency is reached, the DDS either jumps 
back to the scan-low frequency (triangle 
mode) or proceeds downward, at the same 
rate, toward the scan-low frequency (saw¬ 
toothed mode). At the beginning of each tri¬ 
angle-mode cycle, a scope trigger signal is 
generated in case you'd like to trigger the 
sweep of your scope externally. The whole 
thing happens over and over until you de¬ 
cide to exit scan mode. 

Press either the up-arrow key or the 
down-arrow key and the frequency will 
change upward or downward, depending on 
the key you pressed, by a value correspond- 



Figure 5. DDS computer interface test jig. 


ing to frequency-increment. Hold your fin¬ 
ger down on either key and the DDS will 
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Photo D. The completed unit in its enclosure. 


scan up or down as long as the key is 


pressed. 

Construction 

I decided to build the prototype interface 
on a printed circuit board that is exactly the 
same size as the TWI DDS. This would af¬ 
ford a couple of advantages: The DDS 


board could be mounted on top of the inter¬ 
face board or vice versa, and the 25 X 2 
headers could be made to line up exactly 
one on top of the other. I would simply wire 
one header to the other, ladder fashion and 
each wire perpendicular to the boards (Pho¬ 
to A). 

Because my skills at designing and build¬ 


ing two-sided printed circuit board are lim¬ 
ited (non-existent would be a better choice 
of words), I built a one-sided board where 
most of the signal lines would be intercon¬ 
nected using 30-gauge insulated wire. If you 
choose to go this route, be prepared for a lot 
of drilling and a lot of precise soldering! 
Perhaps a better way to go would be to use 
a drilled and etched PC board available for 
S6.50 plus $1.50 S&H from FAR Circuits, 
18N640 Field Ct.. Dundee IL 60118. 

If you decide to make your own board, 
first etch the printed circuit and drill all the 
required holes. Install IC sockets! This will 
help you immensely if you have problems 
and have to troubleshoot in the future. Inter¬ 
connect all the signal lines using Figure 1 
as a guide. Install the 0.01 bypass capacitors 
as well as the 10 pF electrolytic capacitor. 
Don't put in the IC chips in their sockets 
yet! Check each and every interconnection 
with an ohmmeter looking for '•opens” and 
pin-to-pin shorts. Only proceed to the next 
step once you are satisfied that the 
assembled printed circuit board checks out 
perfectly! 

Check-Out 

Temporarily connect the clock, serial da¬ 
ta. and load signal lines to pins 1. 2. and 3 
of the 36-pin Centronics-style printer cable 
panel receptacle. Temporarily connect a 
wire from pin 18 of the printer cable rccep- 


3 to 12 dB MORE FROM YOUR DIPOLE, VEE 
OR LONGWIRE BASE STATION ANTENNA! 

SGC's SG-230 computer controlled coupler works with any radio 
and any antenna system - fixed or mobile, marine or aircraft\ 
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SMARTUNER™ 


Cat Whisker Resonant or Nonresonant 
SGC's SG-230 Smartuner “ will outperform any built-in antenna coupler 
on any radio. The reason? The SG-230 mounts ATTHE ANTENNA! 
This means you're matching the precise condition of the antenna - not 
just loading up a feedline and shunting power to ground. Ask any 
Smartuner user - this unit delivers great performance on any frequency 
from 1.8 to 30 MHz. Call for a free package of information from SGC, 
1-800-259-7331 or circle our Reader Service number. 

P.O. Box 3526 
Bellevue, WA 98009 USA 
Tel: 206-746-6310 
Fax: 206-746-6384 
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lacle (o a suitable grounding point on the in¬ 
terface board. Plug the printer end of your 
printer cable (36-pin) into the receptacle 
leaving the other end (25-pin) unconnected 
from the parallel port of your computer. 
Check for the following continuity: pin I of 
the printer cable (25-pin end) with pin 3 of 
the 74LSI4 chip, pin 2 of the printer cable 
(25-pin end) with pin 1 of the 74LSI4 chip, 
pin 3 of the printer cable (25-pin end) with 
pin 5 of the 74LS14 chip, pin 18 of the 
printer cable (25-pin end) with ground on 
the interface board. Don't proceed any fur¬ 
ther unless you are convinced that the above 
checks out. 

Next, load the DDS.BAS program into 
your computer. Access the SerialToParallel 
subroutine and disable the HoldFrcq& = 
CLNG(CDBL(Freq&) * .3050398#) line by 
commenting it out with a single apostrophe 
at the beginning of the line. This disables 
scaling for the lime being. Enable the state¬ 
ment immediately after the line that you 
have just disabled (HoldFreq& = Freq&). 
To provide display of the 23-bil data word 
on your monitor screen, access the Convert- 
ToBinary subroutine and enable the follow¬ 
ing line: 

LOCATE 23.1: FOR i?c = 22 to 0 STEP - 
1: PRINT Binary Value(i%);:NEXTi%. 

This causes the 23-bit word to be dis¬ 
played in binary at the bottom of the screen. 


Remember that this is the I's complement 
of the number entered, however. 

You are now going to check out your unit 
by using eight LEDs to ensure the correct 
bit pattern is being generated by the inter¬ 
face. (You could use 23 LEDs at once, if 
you like). Build a lest jig based on Figure 5. 
I used an IC proto board because the lest jig 
is only used once for check-out purposes 
(Photo B). Temporarily connect the eight 
lest jig inputs to the eight Icasl-significant- 
bit outputs of the interface (outputs 32 to 46 
to inputs d7 to dO). 

Populate your printed circuit board with 
its ICs. Connect the computer printer cable 
to the parallel port on the printer. Provide 5 
volts to the interface board and the test jig. 
Run the DDS.BAS routine and key in a fre¬ 
quency of zero Hz. All eight LEDs on the 
test jig should be out. All the bits at the bot¬ 
tom of the screen should be Is. Now key in 
a frequency of 255 Hz. The inverse should 
happen and all eight LEDs should be lit. the 
eight least significant bits on the screen 
should all be Os. 

Next, unsolder the eight test jig inputs 
and temporarily solder them to outputs 16 to 
30 of the interface (30 to dO. 28 to d I. etc.). 
Key in a frequency of 65.536 Hz. All eight 
LEDs should be lit. Key in a frequency of 
zero Hz. All eight LEDs should be out. En¬ 
ter other values to see the generated bit pat- 


Finally. disconnect the input leads lo the 
test jig and rc-connect the seven least signif¬ 
icant test-jig inputs lo the seven mosl-sig- 
nifieant-bit outputs of the interface (2 to d6. 
4 to d5. etc.) Leave d7 unconnected and ig¬ 
nore the left-most LED. Kev in a frequenev 
of zero Hz. All seven LEDs should be out. 
Key in a frequency of 8.388.607 Hz. All 
seven LEDs should be lit. You will notice 
that the bits displayed at the bottom of the 
screen always show the inverse of the bits 
represented by the LEDs. 

If things don't check out. the particular 
bit(s) that is (are) not functioning properly 
will give you a hint as to where the trouble 
might be on the interface. Use your analyti¬ 
cal skills to zero in and determine where the 
problem lies. Once everything is OK. dis¬ 
connect the test jig. 

Final Assembly 

1 assume that you've constructed and 
checked out your TWI DDS board before 
proceeding to this point. Mount the DDS 
board on top of the interface board using 
half-inch threaded spacers (photo A). Solder 
the 23 signal lines (outputs 2 to 46) from the 
interface board to the DDS board and check 
the continuity of the 23 lines from one 
board to the other. Use 22 gauge hook-up 
wire to provide Vcc and ground to the DDS 




THE POWER STATION 

The POWER STATION is a 12V x 6.5 AmpHr gel-cell 
battery complete with voltmeter, wall charger and a 
cord for charging via automobiles. It will power most 
HT's at 5 Watts for 2-4 weeks (depending upon how long-winded you 
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-50 
(at 50W). There are no hidden costs, all you need is your mobile, HT 
power cord or cigarette lighter adapter. 

The POWER STATION provides 12V from a cigarette plug and has two 
recessed terminals for hardwiring. A mini-phone jack with regulated 3V, 

6V, or 9V output can be used separately for CD players, Walkmans, etc. 

THE POWER STATION can be charged in an automobile in only 3 hours, ^.gCor'shipping. 2ong with JourshippiX ''' 
or in the home in 8 hours. The charger will automatically shut off when the and telephone number to: 
battery is completely charged, so you can charge it even when it has only 
been slightly discharged, (unlike Ni-Cads that have memory). Our charg¬ 
ing circuit uses voltage sensing circuitry, other brands are timed chargers 
which always charge the battery a full cycle, this damages their battery 
and shortens its’ life if it only needs a partial charge. The POWER STATION 
has a voltmeter that shows the exact state of charge of the battery, not 
worthless idiot lights that tell you "YOUR BATTERY IS NOW DEAD.” The ^islriVsh^* 
voltmeter can even be used to measure voltages of other 
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Parts Information 

A copy of the DDS.BAS driver routine software written in QBASIC can be downloaded 
free from the 73 BBS at (603) 924-9343. 

The DDS VFO module kit is available from Bktronics, 12536 T.R. 77, Findlay OH 45840; 
(419) 422-8206. 

The receptacles, capacitors, 1C chips and sockets for the computer interface are all avail¬ 
able from Digi-Key at (800) 344-4539, or from other major distributors. 

The eight LEDs used In the test jig can be any LEDs that you have in your junk box. 

The use of a manufactured computer cable is not mandatory—you can build your own 
cable using receptacles of your choice. 

Drilled and etched PC boards are available for $6.50 plus $1.50 S&H from FAR Circuits, 
18N640 Field Ct, Dundee IL 60118. 


board. Next, attach the combined units, us¬ 
ing two small-angle brackets, to a front pan¬ 
el. My front panel holds a seven-pin DIN 
round receptacle, a 36-pin Centronics-type 
printer cable receptacle, and a BNC single- 
holc-mount chassis jack (Photo C). Solder 
the three signal wires leading from the 
printer cable receptacle to the interface 
board. I use the seven-pin DIN receptacle 
to provide power to the unit and to provide 
the scope trigger signal to the outside world. 
Solder the scope trigger line from pin 4 of 
the printer cable receptacle to an unused pin 
on the DIN receptacle. Connect the BNC 
jack to the DDS output with a short length 
of miniature 50 ohm cable. You may wish to 
build an enclosure for the unit in order to 
provide shielding. I built mine using dou¬ 
ble-sided printed-circuit board (Photo D). 

Calibration 

Calibration? But there aren’t any trim¬ 
mer capacitors! Do you remember the scal¬ 
ing factor in the software routine that I 
mentioned earlier? Well, it's now time to 
'■tweak" the scaling factor to your on-board 
DDS clock. Go back to the DDS.BAS pro¬ 
gram and disable the program lines that 
you used for checkout purposes. Also re¬ 
move the single apostrophe in front of the 
following line: HoldFreq& = CLNGfCD- 
BL(Frcq&) * .3050398#). Now connect a 
frequency counter to the output of the 
DDS. connect the unit to a 5 volt power 
supply, connect the printer cable between 
your computer and the DDS. and fire ev¬ 
erything up. Begin by keying frequencies 
that arc multiples of 1 MHz and observe 
the values on the frequency counter. If you 
have an oscilloscope, you may also want to 
view the purity of your sinusoidal signal. 
Assuming there are no problems in your 
soldering and wiring job, you should get 
frequencies that are close to those being 
keyed in and that have a very high degree 


of purity. Once you’ve gone up to 22 MHz 
and everything looks OK. play with the 
unit by entering oddball frequencies. The 
DDS should react accordingly and this 
should be reflected on your frequency 
counter. 

The adjustment of the scaling factor 
should now be obvious. If your input fre¬ 
quency is consistently high compared to 
the frequency counter, reduce the scaling 
factor, and vice versa. By how much? 
I don’t know. I just did mine by trial and 
error until the frequency counter read 
dcad-on and then I built a direct conver¬ 
sion receiver using the DDS as the LO to 
zero-beat it against WWV. I think the accu¬ 
racy of my unit is within 50 Hz. if not 
better. 

Operation 

I tried to make operation of the unit as 
intuitive as possible and I hope that the 
instruction screen (Figure 2) is self-explana¬ 
tory. Those of you who are accustomed to 
Windows-based applications won't find 
this very fancy but. in my defense, all I 
can say is that the proof is in the puddin’. 
Speaking of Windows, you will find that the 
scanning process is slowed if the software 
is run in a Windows environment. If you 
want maximum scanning speed from your 


computer, run DDS.BAS in an MS-DOS 
environment. 

What Next? 

I encourage those of you who are inter¬ 
ested in software design to combine forces 
with the hardware types, and vice versa. 
The software that I have developed is first- 
generation and I have placed it in the public 
domain. Play with it. Change it for the bet¬ 
ter! A machine-language routine to speed 
up the scanning process might be interest¬ 
ing. The hardware interface is nothing fan¬ 
cy. How about someone developing a true 
parallel interface, or using adder chips on 
the interface board again to speed up the 
scanning process? How about frequency 
hopping or spread-spectrum applications? 
The sky's the limit! 

As for me. I'm going to continue my 
quest for the Holy Grail; building an up- 
converting general-coverage HF receiver 
(with FM. of course) using the TWI DDS 
as one of the fundamental building blocks. 
Hmm ... I wonder if cheap HF crystals can 
be used at their third overtone to build a lad¬ 
der filler at approximately 45 MHz? The 
TWI DDS in scanning mode, heterodyned 
to VHF, will help me find out. I hope I have 
as much success with that project as I did 
with this one. B9 


Bench notes from John Welch N9JZW, designer of the TW-1 DDS rig. 


Since I built the TW-1. people have been 
asking me why I didn’t make it computer- 
controllable. Frankly. I didn't want to. given 
my other plans for expansion. However, 
there is a need, and this board fills it well. 

I built the project on a PC board, which is 
shown in the adjacent photo. It went together 
smoothly, taking about an evening’s work to 
assemble. There are a lot of jumpers, but 
they are plainly marked and should cause 
you little trouble. Do socket all the chips, as 
I had one bad chip which kept mine from 
working the first time. A quick change took 
care of that, though, and it has worked since 
then. 

Be careful about soldering, and make sure 
you have the chips inserted the right way. 
The parallel port on an IBM PC isn’t pro¬ 
tected. and it is possible to blow up a chip if 
you get some wires crossed. Just be sure to 
double-check your wiring, as the article 


The program will only work if you use a 
parallel port at address 3F8 (hex). The port 
on an old monochrome video board is not at 
this address, but for most computers this is 
LPTI and should cause no problem. 

There is an easier and faster way to cali¬ 
brate the frequency. You’ll need a calculator 
and a frequency counter that can handle 55 
MHz signals. Measure the frequency of your 
TW-l’s oscillator (it’s available on the 
jumper on the DDS VFO board). The “fudge 
factor” should be 16777216/(youroscillator 
frequency in hertz). 

My oscillator nms at 55000230 Hz. so my 
value is 16777216 / 55000230 = 
0.3050390153. This should put you dead on 
frequency the first time you run the program. 

If you don’t have a frequency counter, 
don’t worry—the 55 MHz oscillators are 
very accurate and stable, and you’ll be no 
more than about 50 Hz away from where 
you think you are over almost all bands. 


There is an enhancement I’m working on 
for the TW-I that will increase your upper 
range from 21.5 MHz to slightly over 30 
MHz. This will require a small change to the 
program, and another jumper to be added to 
this board. FAR Circuits is adding a pad on 
pin 48 of the header for this. 

When I get this board functional. I’ll also 
let you know what to jumper and what to 
change in the program. 'Til then, hope you 
have fun with your TW-1 Direct Digital 
Synthesized rig. 73 deN9JZW. B 
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ASCII-to-Morse-Code Interface 

Let your keyboard do the work, 

by Steven Weber KD1JV 


D o you have a computer in your shack 
and only use it to log QSOs, send pack¬ 
et or play games? This simple weekend pro¬ 
ject will allow you to send and receive 
Morse code with your computer as well. It 
will not decode Morse code for you (that’s 
cheating!), but your fingers will never have 
to leave the keyboard. 

Packed Full of Features! 

The ASCII-to-Morse-code Interface (or 
A.M.C.I.) will convert ASCII characters into 
Morse code at the speeds of 10, 13. 15, 17 or 
20 wpm. as selected from the keyboard. It 
has a 30-character input buffer, a message 
memory of 50 characters and it even has a 
built-in electronic keyer function so you can 
use your paddle instead of the keyboard, 
should you desire. 

Operation 

When first powered up, the A.M.C.I. gen¬ 
erates a short beep and outputs the message 
“***RECEIVE***” l0 y 0 nr computer 
screen. It is now in the receive echo mode. 
Whatever you type on your keyboard will be 
echoed back to the screen. 

When you type the the character “+” the 
A.M.C.I. switches into the transmit mode 
and outputs the message “***TRANS- 
MIT***10 WPM***” to the screen. What 
you now type is echoed back to the screen 
and then converted into Morse code. The 
A.M.C.I. recognizes letters (upper or lower 
case), the numbers 0-9, and the punctuation 
marks: period, comma, dash, and question 
mark. Any character not in the Morse look- 


plate for your keyboard to label the function 
keys until you’ve got them down pat. 

The A.M.C.I. has a 30-character input 
buffer. The characters are echoed back to the 
screen as you type. If you are a good typist 
there is a possibility you will fill up the 
buffer. The A.M.C.I. will not allow you to 
overwrite the buffer. Your computer’s bell 
will sound if the buffer is full, informing 
you to stop typing for a minute and let the 
buffer send out some characters. It is best to 
type only a few words ahead and then pause 
for a few moments before continuing. 

Message Storage 

The A.M.C.I. can store a message of up to 
50 characters in length. Spaces count as 
characters. Typically you would use this to 
store a "CQ” message, but of course you can 
put whatever you want there. To store a 
message, type The message "TYPE 
MESSAGE 50 CHRS MAX” will then ap¬ 
pear on your screen. Now type in your mes¬ 
sage. Mistakes can be corrected by using the 
backspace key. If you enter in too many 
characters, the message “**BUFFER 
FULL**” will appear on the screen and re¬ 
turn you back to the "type message” mes¬ 
sage. Enter a as your last character. The 
A.M.C.I. will then respond with the message 
“** END OF MESSAGE**’’ to the screen 
and exit back to the receive mode. 

To output the message, enter The 
A.M.C.I. will now output the message at the 
code speed currently selected. The charac¬ 
ters of the message arc written back to the 
screen one at a time as they are sent. You 


can send the message in either the receive 
mode or the transmit mode and you will re¬ 
turn to the mode that you were in when the 
message output was selected. This allows 
you to send the CQ message while in the re¬ 
ceive mode and return there automatically to 
copy an answering call. Or you can use the 
message to send your name and QTH while 
in the transmit mode and then continue send¬ 
ing when the message is finished. 

The Electronic Keyer Function 

The electronic keyer is active at all times 
in the transmit mode. Its speed is the same as 
that currently selected from the keyboard. It 
has dot and dash memory, sensed at the end 
of the dot or dash and before the space. This 
makes for glitch-free operation. If both pad¬ 
dles are squeezed together at the same time it 
will send a dot-dash string that starts with 
whatever made contact first, the dot or the 

As an option you can add an N.O. push¬ 
button switch and five LEDs on your front 
panel. If you hold in the PB switch (which I 
labeled “KYR SPD”), then turn the power 
on, you will now be in a stand-alone keyer 
mode. This allows you to use the keyer func¬ 
tion without having to turn on your computer 
first. 

The LEDs indicate the speed that the key¬ 
er is set to. Pushing the PB momentarily will 
advance the keyer speed. This function oper¬ 
ates only in the stand-alone keyer mode, but 
the LEDs will also indicate the speed that the 
A.M.C.I. is set to during normal keyboard 
operation. 


up table will simply be echoed 
back to the screen. The code 
speed is selected with the charac¬ 
ters # (10 wpm). $ (13 wpm), % 
(15 wpm), * (17 wpm) and & (20 
wpm). The selected speed is oul- 
puted to the screen as a messaae. 
i.c. “***17 WPM***.” The 
speed can be changed at any lime 
in the transmit mode. Typing 
doubles the spacing between let¬ 
ters and words. Typing “]’’ re¬ 
turns the spacing to normal. This 
provides an easy way of slowing 
down the code speed when nec¬ 
essary because of QRM. The 
character “!” toggles the 
A.M.C.I. back into the receive 
mode. The ENTER key gener¬ 
ates a carriage return and line¬ 
feed response to the screen. The 
space key will generate the prop¬ 
er inter-word spacing. 





CPU port bit P1.4 (pin 5) is set 
low in the stand-alone mode. You 
can add another LED (with a 330 
ohm scries resistor) to the front 
panel to indicate this mode if you 
want to. 

The Circuit 

The heart of the A.M.C.I. is an 
8031 microcontroller. The 8031 
has been an industry standard for 
some time now and is still used in 
many products. The 8031 is an 8- 
bit device that has a built-in serial 
port, 128 bytes of internal user 
RAM, 128 bytes of internal func¬ 
tion registers, two timers, a 
Boolean processor, 16 I/O ports, 
and can address up to 64K of pro¬ 
gram memory and 64K of exter¬ 
nal RAM. The instruction set is 
designed so that the program code 
is very efficient. The program for 


You may want to make a tem- 


this project is a little over I.5K 
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Photo A. Under the hood of the A.M.C.I.. 

























Photo B. The completed project. 


piezo beeper, a number 
of LEDs and transmit¬ 
ter keying transistors 
complete the circuit. 
The keying circuit is 
designed for solid-state 
rigs. If you have a tube 
transmitter, try using 
an optoisolator to drive 
a high voltage power 
transistor, or add a re¬ 
lay to key your rig. 

The power supply 
for the A.M.C.I. is on 
all the time. Power to 
the n 


bytes long, much of which is the Morse 
look-up table and ASCII jump table. 

The 8031 multiplexes the lower eight ad¬ 
dress bits out on the data bus. A 74LS573 is 
used to latch this address information. A 
MAX 232 IC (or TPC232) is used to inter¬ 
face the RS-232 input and output to the 8031 
serial port. The MAX 232 has a built-in 
voltage doubler and inverter to generate the 
+ 10 and -10 volts required by RS-232 ports. 
The CPU’s clock is 11.0592 MHz. This fre¬ 
quency was chosen by the 8031 developers 
so that standard baud rates can be easily 
generated with the 8031’s internal timers. 

The power supply, power control circuit, a 


turned on and off using 
a simple PNP transistor switch. When power 
is turned off, another PNP transistor is 
turned on to supply power to the RST pin of 
the CPU. This keeps the internal RAM alive 
so that your stored message doesn’t have to 
be entered every time the unit is turned on. 
The capacitors C3 and C6 keep their associ¬ 
ated transistor turned on when the power 
switch is thrown long enough to ensure 
proper power down, power up reset of the 
CPU. 

If you don't mind entering the message 
every time you turn the unit on. these parts 
can be eliminated and the AC line switched 
on and off. If you go this way. a 2.2 pF cap 


must be installed between +5 and pin 9 (re¬ 
set) on the CPU. 

Communicating to the Interface 

The serial port of the A.M.C.I. is set to 
1200 baud, 8 bits, no parity and 2 stop bits 
(1200,8,N,2) and it recognizes standard 
ASCII. To talk to the A.M.C.I. you must 
have a communications program of one sort 
or another installed in your computer. The 
TELECOM program that came with my 
TANDY laptop works just fine. Other pro¬ 
grams such as PC TALK, PROCOM. and 
the like will also work. As long as you can 
make a direct connection to your serial 
comm port you will be all set. By using one 
of these communications programs you can 
also save your QSOs as a file on disk or 
floppy. For those of you who don’t already 
have a communications program, a public 
domain program that emulates a dumb ter¬ 
minal will be supplied along with the source 
code for this project. 

Construction 

There are three ways you can build this 
project: 

First, you can "prototype it” using the perf 
board and wire wrap method. 

Second, you can buy an SBC (Single 
Board Computer) kit from Suncoast Tech¬ 
nologies (see the Parts List). The kit comes 
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with the basic computer pans. i.e. CPU, 
latch. RS232 chip, crystal, caps, sockets, and 
PC board. The PC board has enough room 
on it to mount the power supply and I/O 
parts. Also, as a bonus, you get a disk with 
all the programs you need to write your own 
8031 programs. That is how this project was 
developed. 

Finally, you can use the PC board de¬ 
signed for this project. The board is single¬ 
sided. making it possible to home-brew 
should you desire. All the parts can be found 
between JDR Microdeviccs and Radio 
Shack. 

Please note that IC2 and IC3 have pin 1 
facing “down” and that there are 16 wire 
jumpers on the board. Use #24 stranded wire 
to connect the various switches and jacks to 
the board. If possible, use 1/8 watt resistors 
as they will fit the board better than 1/4 watt. 


Summary of Keyboard Commands 


+ Go to transmit 

! Go to receive 

Enter message mode 
@ Transmit message 

$ Set 13 wpm speed 

% Set 15 wpm speed 

A Set 17 wpm speed 

& Set 20 wpm speed 

| Doubles code spacing 

j Resets to normal spacing 




• Autopatch* Reverse Autopatch 
• User Programmable CW ID, 

I Control & User Codes & Timeouts 

Manual with schematics ■ 90-Day Warranty 

Wired & Tested w/ manual.... $239.95 
jPj Micro Computer Concepts 
U 8849 Gum Tree Ave. 

^ New Port Richey, a 34653 

3 813-376-6575 
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The 7805 voltage regulator requires 
a small heat sink. 

As this is a digital device, it should 
be mounted in a metal box and bypass 
caps added at all the input and out¬ 
put jacks. This keeps RFI from your 
transmitter from getting into the 
A.M.C.I. and RF1 from getting out of 
it. 1 built mine into a Radio Shack 
#270-253 box. 

If you add the speed-indicating 
LEDs it would be a good idea to mount 
them on a small strip of perf board. 

You can build in an AC supply like I 
did or use one of the 9 VDC, 500 mA 
wall-mount plug-in type supplies that 
are so common today. Don't forget to 
jumper pins 4. 6. and 8 together on the 
DB9 jack. If you don't, your computer 
will not recognize that there is a device 
connected to it. I mounted the DB9 jack 
on the back of the box and used a 
shielded lemale-to-male DB9 extension 
cable between my computer and the 
A.M.C.I. 

The front panel artwork was created 
on my computer and copied onto 
Graphic Applique film, using a tech¬ 
nique described by Marion Kitchens 
K4GOK in the May 1993 issue of 73. 

If you don’t need the sidetone you 
might want to add a switch to switch in 
or out the beeper. This way you can use 
the A.M.C.I. as a code practice genera¬ 
tor. Just about anyone can send code to 
you using the keyboard. A good two- 
fingcr hunt-and-peck typist will have 
no problem even at 20 wpm. Or you 
can record the code on a tape recorder 
for practice later. 

Getting the Program Code 

One of the problems with building a 
computer project like this one is getting 
the program code. It is not practical to 
publish the program code in the maga¬ 
zine, so you will just have to send away 
for it or download it with your modem 
from the 73 BBS (603-924-9343). 

A 3-l\2” disk with the assembly 
source code listing, INTEL HEX file, 
binary file and the dumb terminal pro¬ 
gram called “THE TERMINAL" is 
available from me for S3 postpaid (Box 
140. Gorham NH 03581). If you can't 
blast your o%vn ROMs. I can also sup¬ 
ply a preprogrammed 27C64 EPROM 
along with the disk for $10. 

Last Words 

Since the only mode I work is CW, 
this project has been very handy. No 
longer do I use up reams of paper, and 
my fingers don't get numb from having 
a death grip on the pencil. I hope this 
project helps you to get more use out of 
your computer and enjoy CW more of¬ 
ten. So if you’ve never had anyone tell 
you "great fist—pleasure to copy.” this 
project is perfect for you! Let's all help 
keep CW alive and well. Q 
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Standardize Your 
Microphone Connectors 

A one-plug-fits-all solution you can easily build. 

by Klaus Spies WB9YBM 


M y initial reason for standardizing the 
microphone connectors on all of my 
transceivers was to allow interchangeability 
of home-brew station accessories among my 
radios. It also occurred to me that, in the 
event of a microphone failure during emer¬ 
gency communications, being able to grab 



Figure I. Typical microphone switch in a CB 
transceiver. 





Figure 2. Microphone PTT switch for most 
ham transceivers. 


the nearest convenient microphone (and 
having it work right away) would also be a 
big advantage. 

A Look at Connectors 

Older radios in my shack had three-pin 
connectors, while the majority of more mod¬ 
em radios have four pins, with the fourth pin 
being unused. Standardizing to the more 
modern four-pin connector made the most 
sense, since the older three-pin connectors 
are not commonly available. The four-pin 
connectors can be found at most pans stores, 
hamfests. and the like. 

Having the founh pin unused turned out 
to be a blessing in disguise. When requiring 
a signal from the squelch to trigger a tape 
recorder (for logging), or to enable the PTT 
of another transceiver in a link, it was very 
easy to build and install an interface circuit 
right inside of the radio (see page 27 of the 
December 1988 issue of 73). That signal 
could be conveniently brought out through 
pin four. 


scheme is helpful. In my case, the determin¬ 
ing factor was my HF rig; because it seems 
like the most complex rig in my shack, it 
was the transceiver 1 was least likely to open 
up and modify. Using pins one through three 
as ground, audio, and PTT, leaves pin four 
open for accessories, putting the least impor¬ 
tant function last. The order of the other 
three is not really important as long as 
there's consistency in the entire hamshack. 

The only fly in the ointment is with con¬ 
vened CB transceivers. Even those that work 
with the microphone removed (some older 
ones do not) had microphone switches that 
were DPDT, one side toggling the PTT to 
ground, the other toggling some point in the 
transceiver between the microphone and the 
receiver circuit (Figure 1 shows the typical 
example of this). By comparison, the stan¬ 
dard switching of amateur gear is a bit more 
straightforward (see Figure 2). 

Figure 3 shows how a CB can be made to 
operate with a typical ham microphone. If 
the “RCVR ENABLE ’of Figure 1 (the N.C. 
on Figure 3) is connected to anywhere but 
ground, connect pin 4 of U1 there, instead of 
ground (the same holds true for RCVR DIS¬ 
ABLE on Figure 1 and N.O. and pin 11 on 
Figure 3). 

Unused gates of the ICs should be con¬ 
nected to +I2V or ground, as convenient. I 
installed the circuits I built right into my 
transceivers, as far as possible from the 
transmitters’ final amplifier. This ensures 
good shielding of the circuits from the RF in 
the hamshack, and avoids the high RF in the 
rigs' PA. B 



Figure 4. Unused gates should be connected 
to + 12V or ground. 


A Look at Wiring 

Deciding beforehand on the wiring 


"ft” _ jz —^ 






401* 
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Figure 3. With a standard microphone switch, this circuit will interface to most CB 
transceivers. 
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Folding Three-Element 
2 Meter Quad 

Finds fox, folds, fits in trunk. 

by John E. Myers WX8G 


I ’ve been interested in radio direction find¬ 
ing for about six years and I’ve always had 
good results with my home-brew five-ele¬ 
ment yagi. Its shortcoming, however, was 
that it was loo big to fit into the trunk of our 
car. I'd been reading about the quad vs. yagi 
debate (7J Magazine. January 1989: “Quads 
vs. Yagis for Fox Hunting”: by Joe Moell. 
P.E., K0OV) and had decided to try a quad. 
I knew that it would work well for radio di¬ 
rection finding, but it wouldn't fit in our car. 
So. I figured that with a little extra effort, a 
folding quad would not be too difficult to 
build. 

The folding three-element quad is de¬ 
signed to work well across the entire 2 meter 
band, and has excellent gain and front-to- 
back ratio, as well as good side rejection. It 
is also easily folded, and unfolds in a matter 
of seconds. Yes. I said seconds. The secret to 
the folding quad is a notch in the boom 
which the driven element drops into when 
unfolded. The driven element is mounted to 
the boom with a spring-loaded bolt (see Fig¬ 
ure 3) which holds it firmly in position. To 
fold the quad, you simply hold the boom 
with your hand while pushing up with your 
thumb. When the support for the driven ele¬ 
ment clears the notch, you simply fold it up. 
The elements are connected together with a 
tie rod which keeps them parallel to one an¬ 
other. In its folded position, the folding quad 
easily fits into the trunk of the average com¬ 
pact car, which makes it ideal for fox hunt- 



Pltoto A. Pam N8IAK shows her pleasure 
with llie folding quad. 


ing. You should have no trouble building 
this antenna in just a few evenings, for less 
than $20. 

Using the dimensions shown in Figures I 
and 2. I cut all the supports and the boom 
from a piece of construction-grade southern 
pine. The notch in the boom is very impor¬ 
tant. When not folded, the support for the 


driven element rests in this notch. I recom¬ 
mend cutting the support for the driven ele¬ 
ment. and finishing it. first. Then, using it as 
a cutting guide, make the notch in the boom. 
The fit should be as close as possible, with¬ 
out being too tight when the quad is unfold¬ 
ed. After the pieces are cut and drilled, sand 
them smooth and finish them with at least 
two coats of varnish. 

The elements are made of 1/8" brazing 
rod. It is readily available, rigid, and easily 
bent—with the help of a propane torch. I 
used eight 36" lengths to complete this pro¬ 
ject (if brazing rod is too expensive or hard 
to find, try 12-gauge aluminum ground wire. 
It’s cheaper and easier to work with, but not 
as rigid). To bend the brazing rod, clamp it 
into a vise, heat it until it's almost red hot (a 
propane torch will do fine), and bend it v-e- 
r-y gently. Take your time, practice on some 
scrap rod first, and remember: measure 
twice, bend once. 

Refer to Figure 2 for the dimensions of 
each element. I found it easiest to make my 
first bend before inserting the rod through 
the hole in the support. Since it takes a little 
more than two rods for each element, you’ll 
need a union to join the rods to one another. 
I use a union that I made from some small- 
diameter copper tubing that I bought at my 
local auto pans store. With pipe cutters, I cut 
off a piece about an inch long and drilled it 
large enough to accept the brazing rod. To 
Continued on page 50 
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Folding Three-Element 2 meter Quad Continued from page 46 



join the rods, shine up the ends with steel 
wool. Insert the rods into the ends of the 
union and solder them in place. You can use 
a torch for this, but I've had better results 
with a high-wattage soldering gun. 

The construction of the driven element is 
just a little different from the others. First, 
remember not to close the loop on the driven 
element. Leave it open at the feed-point 
bracket. The feed-point bracket is pretty 
simple. I took a piece of scrap plastic (1.5" x 
4" x 3/16" thick), warmed it until it was 
pliable, and bent it at a 90-degree angle. 
Then I drilled as shown in Figure 5, mount¬ 
ed the SO-239. and mounted the assembly to 
the support, using screws. The driven ele¬ 
ment is attached to the feed-point bracket 
with nuts and bolts. I soldered electrical 
crimp-type ring connectors to the ends of the 
elements to make a cleaner connection. An¬ 
other way would be to bend ends into a loop 
big enough to insert a bolt through. 

Insert the bolt through the center of the 
support, and. using a bit of RTV compound, 
or epoxy, glue the bolt to the support. 

Now that the elements are finished, it’s 
time to assemble the quad. First, using Fig¬ 
ure 4 as a guide, attach the elements to the 
boom, paying special attention to the spring 
and washer placement on the driven ele¬ 


ment. Next, attach the tie rod. This should 
complete the mechanical assembly of the 
folding quad. After the matching is done, 
and you're satisfied with the operation, ap¬ 
ply a bit of RTV to the end of all the bolts to 
keep the nuts from coming undone. 

I had very little trouble matching the 
quad. I took all my measurements outdoors, 
using an HT and a VHF SWR meter. To 
match the quad. I simply varied the length of 
the jumper wires between the ends of the 
driven element and the SO-239 connector. 
Once matched, the SWR was acceptable 
across the whole band. I found that a differ¬ 
ence of only a half inch can be significant. 
The trick that worked best for me was to 
make the jumper about 4" long, then attach 
one end to the SO-239 and an alligator clip 
to the other end. I then attached the alligator 
clip to the element and. using trial and error, 
slid the clip back and forth along the ele¬ 
ment until 1 found the perfect match. When 
you find this point, measure the length of the 
element between the clip and the point 
where the clement attaches to the feed-point 
bracket. Subtract this from the length of 
your jumper wire. The result will give you 
the length of your jumper wire between the 
mounting bracket and the SO-239. 

All done? Great! Now. insert the U-bolls 


through the boom, then insert the mast. Now 
you’re ready for the next fox hunt. 

Field tests were encouraging, and wherev¬ 
er I go the folding quad generates a lot of 
questions. So far the quad has been used in 
enough hunts to tell me that I probably 
won’t go back to a yagi anytime soon. B 


Parts List 

1 2’x 4’x 8’pine stud 
8 36" brazing rods 

1 foot copper tubing (see text) 

2 U bolts 

1 broom handle (mast) 

1 1.5" x 4“ piece of plastic for the feed point 

1 SO-239 (Radio Shack part #278-199) 

2 10-24x2.5“ screws 

3 10-24 x 1.25" screws 

1 1/4x4-1/2" screw 
6 6-32 x 3/8" screws 

2 4 x 1/2“ wood screws 
5 #10 washers 

2 1/4“ washers 
5 10-24 nuts 
2 1/4x20 nuts 

1 spring (available at your local home center) 

2 6-32 nuts 

5 Ring terminals 
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73 Review 


by Steve Katz WB2WIK/6 

Kenwood Communications Corporation 
Amateur Radio Products Group 

mM mm m m. 2201 E. Dominguez Street 

The Kenwood TH-28A 

2 meter, hand-held transceiver,, 


K enwood has done it again by producing 
a tiny, lightweight and affordable VHF 
handheld that seems to do everything well. 
The TH-28A is a 5-1/8“ x 2-1/8“ x 1-3/8” (H 
x W x D) do-everything handie-talkie that 
weighs in at only 12 ounces, including its 
PB-13 standard nickel-cadmium battery 
pack. It contains some interesting features 
not previously available in “mini" HTs. 

For example, in addition to covering the 
2 meter amateur band (144-148 MHz) with 2 
watts of transmitter power (using the normal¬ 
ly-supplied 7.2V, 700 mAH battery pack), the 
TH-28A also receives the public service VHF 
band (136.000 to 173.995 MHz) FM as well 
as the VHF aviation band (118.000 to 
136.000 MHz) AM, and is capable of storing 
these frequencies in memory or scanning 
through them, just like a high-priced "scan¬ 
ner." In addition, it contains a 'subband" re¬ 
ceiver which tunes 438.000 to 449.995 MHz, 
thus covering the entire 70 cm amateur FM 
subband (for reception only). 

Unlike many earlier-generation HTs, the 
TH-28A can be charged during operation, 
as plugging in a battery-charging source 
does not disable the little rig. And it can be 
operated directly from a 13.8 VDC power 
source, including the optional PB-14 battery 
pack, or your automobile’s cigar lighter, or a 
base-station power supply: and if operated 
at this higher voltage, the tiny radio pro¬ 
duces 5 watts power output! 

Other interesting features include: 

•40 programmable memories, easily pro¬ 
grammed with very user-friendly instruc¬ 
tions. Once you've done it the first time, you 
won't have to refer to the instruction manual 
again! 

•A well-written 63-page instruction manu¬ 
al to get you going. 

•Built-in DTMF tone pad andC TOSS “PL” 
tones (39 CTCSS tones total) are standard. 

•CTCSS (“PL") tones as well as TX/RX 
frequency offsets are all stored in each 
memory for quick and convenient QSY 
•The transmitter can operate at any of 
four power levels, from full power down to 
20 mW for line-of-sight work and extended 
battery life. 

•DTMF memories (10 total, storing 15 
digits each) allow full "autodial" operation for 
telephone patching. 

•Programmable TX delay time to prevent 
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justing the squelch or reprogramming the rig 
you may simply press the "MON I’ button, 
which immediately breaks the receiver 
squelch and lets anything on frequency 
come pouring right through. Nice! 

The TH-28A's 16-digit front-panel keypad 
may be a bit small, but the buttons are 
clearly labeled, and spaced adequately for 
my blundering touch. Possibly a man with 
really huge hands would have some difficul¬ 
ty, but he’d be the exception. The most-used 
controls, like "POWER," "MR," "VFO" and 
"VOL," are quite large and easy to handle 
for just about anyone. 

The rig’s frequency steps are pro¬ 
grammable from 5 to 25 kHz/step. Every 
single memory (00-39, a total of 40 are 
standard) is capable of storing every piece 
of information that could possibly be need¬ 
ed, and ail will accommodate "odd splits" 
(i.e., TX/RX frequency offsets that are not 
standard). Even some higher-priced, much 
larger mobile rigs can't do that. Also, the 
ME-1 memory expansion option will fit the 
TH-28A to add 200 more memory channels 
to the unit, for a whopping 240 memories. I 
can't think of anyone who could possibly fill 
all those up with anything useful, but it might 
be fun to try. 

If you’d prefer to display information other 
than the memory channel frequencies, the 


TH-28A is capable of displaying anything up 
to six characters long for each memory 
channel. These notations can include the 
numerals 0-9 as well as the letters A-Z. So, 
if you'd rather remember your favorite local 
repeater as "BOZO" instead of 147.885 


“The TH-28A’s 16-digit 
front-panel keypad 
may be a bit small, but 
the buttons are clearly 
labeled, and spaced 
adequately for my 
blundering touch. ” 


MHz, the rig can be programmed to display 
the name instead of the frequency. This 
function is addressed by one of the many 
"power up" commands; in this case, it’s MR 
+ POWER that selects the alphanumeric 

The TH-28A's scanning functions can be 
either time-operated or carrier-operated, 
and it’s capable of scanning memories: 
memories excluding "locked out" ones; an 


entire band; a portion of an entire band; a 1 
MHz range of your choice; a combination of 
the VFO and the last-used memory channel; 
a combination of the VFO and the CALL 
channel (more on this later); VFO + last 
memory used + CALL channel; and it’s ca¬ 
pable of scanning either "up" or "down" the 
band, with reversal of the direction driven by 
a single click of the tuning control. Whew! 

The CALL channel, which would normally 
be your favorite one, Is programmed using 
the M + CALL keys, and then recalled with a 
single touch of the CALL key thereafter. 
This allows you "instant QSY" to the CALL 
channel in memory, any time you wish, by 
pressing a single, large, front-panel key. 

The unit's TX frequency offset is pro¬ 
grammed per the ARRL Band Plan for 2 
meters, and this is the normal default How¬ 
ever, the preprogrammed offset can be 
overridden with another "power up" function, 
in this case CALL + POWER. Any offset 
from 0 to 99.9 MHz in 100 kHz increments 
may be selected manually and retained in 
memory for continuous use if you wish. 

As with most modern handie-talkies, the 
TH-28A comes equipped with a "LOCK" 
function (in this case, a slide switch) which 
turns off all controls except LAMP, MONI 
and PTT to prevent inadvertent reprogram¬ 
ming or QSY. It also comes standard with an 
AC-powered "wall charger” (15 hours to fully 
recharge a depleted battery pack), a belt 
clip (removable), carrying strap, flexible 
■rubber duckie" antenna, and a standard 
nickel-cadmium rechargeable battery pack. 

The antenna connector is a standard 
BNC receptacle (thank goodness—no 
weirdo plugs required), and even with the 
flexible antenna installed the overall height 
of the TH-28A comes to nine inches: Still a 
“pocket rocket" to be sure. Optional acces¬ 
sories available (but not normally supplied 
with the radio) include: a speaker mike 
SMC-33 which features remote program¬ 
ming functions; the memory expansion unit 
ME-1 discussed earlier; a battery case BT-8 
to hold alkaline batteries; a 12 volt nickel- 
cadmium battery pack, PB-14, rated at 300 
mAH, which allows 5 watt operation (but not 
for long!); a clip microphone with earphone, 
EMC-1; a full-blown headset with VOX or 
PTT for transmit control, Model HMC-2; a 
base-stand rapid charger BC-15, which will 
recharge the NiCd battery packs In only one 
hour; a water-resistant bag WR-2 to allow 
operation in the swamps(l); a choice of soft 
cases. SC-33 for the PB-13 standard bat¬ 
tery pack or SC-34 to accommodate the 
taller PB-14 pack; a filtered cigar lighter plug 
and cable, PG-3F; a fused power cord and 
connector for use with external 7.2 to 13.8 
VDC power supplies, Model PG-2W; and 
even a "swivel mount" for using the talkie as 
a mobile rig, Model BH-6. Good grief—no 
end of accessories for this little unit. 

Performance 

OK, OK already—how does the darned 
thing work? Like a charm! Its tiny speaker 
produces room-filling volume, although lack- 
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ing great fidelity (an external speaker is a 
must for serious mobile work), and its inter¬ 
nal microphone brings on reports of “won¬ 
derful” and natural-sounding modulation 
from nearly everyone contacted. Once pro¬ 
grammed with active, local channels, the lit¬ 
tle radio is a real pleasure to use. I keep 
one memory programmed for the local 
NOAA weather station on 162.550 MHz 
(available in most parts of the country) and 
get my WX reports even before the local 
news stations. Around here, they even re¬ 
port local surfing conditions, real handy for 
those so inclined. I use another memory set 
to a CHP (highway patrol) frequency to lis¬ 
ten for reports of traffic accidents and routes 
best avoided until they're cleaned up. (Note: 
In some states it is a violation of local laws 
to have a receiver capable of monitoring po¬ 
lice frequencies in your car. These “scanner 
laws” are thankfully being abolished in some 
states that had them for years, but check to 
see if it’s OK to use a scanning receiver in 
your area. If it’s not and you're caught using 
one, the rig might be confiscated! Unbeliev¬ 
able, but it's happened.) 

Most modern transceivers for VHF-FM 
(handhelds and mobiles alike) are highly 
sensitive, but not terribly selective against 
adjacent-channel or out-of-band interfer¬ 
ence. This is especially true of those rigs 
which have wide-coverage receivers that 
tune beyond the ham-band limits, like the 
TH-28A. This usually doesn’t present a 
problem when the “talkie” is used with a 
less-than-zero gain "rubber duckie” anten¬ 
na. as received signals will never be all that 
strong, but it can be a pain when such re¬ 
ceivers are used with gain antenna systems 
on the car or at home. As such, I thought it 
would be important to make some bench 
tests on the TH-28A to determine just how 
much rejection it offers to adjacent chan¬ 
nels, distant channels, and out-of-band sig¬ 
nals. This data is reported, along with other 
measurements I made, in Table 1. 

All Things Considered 

It should be noted, and I've written this 
many times, that portable hand-held 
transceivers were intended to be used that 
way, and not as permanent mobile or base 
stations. It is impossible to squeeze full- 
scale performance into a 15-cubic-inch ra¬ 
dio. especially considering that 4-1/2 cubic 
inches of that radio are consumed by the 
battery pack, and another 3-1/2 cubic inch¬ 
es are consumed by packaging (case and 
knobs). This leaves exactly 7 cubic inches 
for all the radio circuitry! To put this in per¬ 
spective, a pack of cigarettes has about the 
same volume (7 cubic inches). Consider 
that the HT's electronic "works” must all fit 
completely inside a pack of regular (not ex¬ 
tra long, or ”100 mm”) cigarettes. This in¬ 
cludes the frequency synthesizer; memory 
module; all receiver preamp, mixer and dis¬ 
criminator functions; all transmitter buffer, 
multiplier, driver and final amplifiers and 
heat sink; a powerful audio amplifier, speak¬ 
er and microphone; interconnections; T/R 


switching; I/O ports; and controls. It's quite a 
lot to jam into a pack of cigarettes, and 
doesn't leave much room for such frills as 
narrowband helical resonators in the receiv¬ 
er front end, multipole crystal filters in the 
receiver IF, multiple receive conversion 

“ .. it’s hard to beat a 
“handle” for portable/field 
work, hikes in the woods, 
camping, biking, skiing, 
boating and similar 
temporary exercises, 
or carrying around at the 
local swap meet. 


stages with ”up conversion" to help reduce 
spurious responses and images, and so 
forth. 

The TH-28A, like most small HTs, gets 
quite warm during extended transmission 
periods, running at its normal power level 
of 2 watts output. It gets bloody uncomfort¬ 
able when running 5 watts output, and 
makes me wonder how long it can really 
last at this power level without failure. HTs 
were not designed to support long “rag- 
chews,” with stations transmitting for 10 
minutes at a time, nor were they designed 
to replace dedicated mobile units. If your 


primary use for a 2 meter rig is mobile 
operation, then by all means buy a mobile 
rig. If you want a base station rig for perma¬ 
nent home use, there are plenty on the 
market to choose from (base rigs are iden¬ 
tifiable by their built-in AC power supplies). 
But it's hard to beat a “handle” for 
portable/field work, hikes in the woods, 
camping, biking, skiing, boating and similar 
temporary exercises, or carrying around at 
the local swap meet And they make good 
temporary mobile rigs in a pinch. (I use an 
HT in rental cars when I travel out of town. 
With 2 watts and a “mag-mount” antenna, 
it’s amazing what can be worked.) But just 
as magnetic-mount antennas are intended 
for temporary installations, so are handie- 
talkies. You cannot expect mobile rig or 
base station performance from a 12-ounce 
transceiver! If you do. you're bound to be 
disappointed. 

In all, I love the TH-28A. No, it’s not per¬ 
fect. I wish it had fewer high-tech features 
and more old-fashioned RF performance; 
but then, I wish the same of every HT I’ve 
used. I'd gladly trade 240 memories for 
some front-end filtering, and I’d be willing to 
accept a portable that's 25% larger in trade 
for a triple-conversion receiver with a 16- 
pole IF filter. But Kenwood knows what 
they're doing and enjoys a huge worldwide 
market success. They’re appealing to the 
largest cross section of users, and the TH- 
28A has a lot of appeal. Not only that, but 
even my XYL (not a ham, not even close) 
thinks it's “cute.” Can't ask for much more 
than that. ffl 


Choosing a Handheld 


If you're in the market for a handhheld, 
consider these factors: 

• All the modern “talkies” have good 
transmitters, ranging in output power from 
1-1/2 watts to about 7 watts. They sound 
good on the air. Power output has more to 
do with battery power available than any 
other factor, and most HTs will vary in out¬ 
put depending on the battery pack used. 
In general, the lower voltage but higher 
current packs will last much longer be¬ 
tween charges than the higher voltage, 
lower current packs will. The difference 
between 2 watts and 5 watts output is al¬ 
most inconsequential, so I'd almost al¬ 
ways recommend running lower power 
and using the highest-capacity (ampere- 
hour rating) pack available. The TH-28A 
comes standard with the PB-13 pack, rat¬ 
ed at 700 mAH, and is an excellent com¬ 
promise between output power and oper¬ 
ating life. 

• The primary differences among the 
various HTs on the market can be found in 
their receiver performance, features, 
"standard" accessories, frequency cover¬ 
age, and ruggedness and reliability. The 
TH-28A's receive performance is very 
good, but the “talkies" that cover only the 


2 meter ham band and have no extended 
range (frequency) coverage can be a bit 
better, since they are more optimized for 
the 4 MHz they cover. Unfortunately, this 
trade-off is technology-driven and we 
can't do much about it without greatly in¬ 
creasing size, weight and price of the 
equipment. 

• I may be crazy, but to test the rugged¬ 
ness of the TH-28A I put it through a short 
series of environmental stress tests 
(which may void the warranty, so I don’t 
recommend you do the same). I have ac¬ 
cess to mechanical shock and vibration 
testers, and also 85/85 environmental 
stress chambers (i.e., 85% relative humid¬ 
ity at 85 degrees C ambient temperature), 
at my work location. I subjected the TH- 
28A to shock and vibration as follows: 50g 
mechanical shock in all three axes with a 
10 mS shock pulse width; 50g vibration 
with rotating polarity; and 85/85 RH/temp 
testing for 24 hours. The HT worked OK 
after such stress testing, which is quite 
severe for consumer electronic equip¬ 
ment, but I had to let it cool down and dry 
off after the 85/85 test because it wouldn't 
power up at first. The TH-28A is a rugged 
piece of gear indeed! 
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73 Review 


i your Feedback card 


by Robin Rumbolt WA4TEM 

The XPERTEK 
DVMS/1+ 

Digital voice mail system for repeaters. 


XPERTEK Electronics 
P.O. Box 768 
Lockport NY 14095 
716-434-3008 
Price Class: $349 


A dding real voice ID messages, voice mail, 
/^bulletins, and sound effects to repeaters 
has been possible for several years now by 
using circuits and modules that digitize voice 
and store it in RAM. The only problem has 
been that either massive amounts of RAM 
were required, or the message length had to 
be kept short. Well, the folks at XPERTEK 
Electronics have changed all that with the new 
DVMS/1+ Digital Voice Mail System for re¬ 
peaters. 

This system stores digitized voice informa¬ 
tion on a computer's hard disk at a sysop-se¬ 
lectable rate, thus allowing a tremendous 
amount of recording time, limited only by the 
size of your hard disk. A hard drive with 20 
meg of free space can hold more than 30 min¬ 
utes of messages (that’s minutes, not sec¬ 
onds!), which is more than enough to hold 
Westlink or a bunch of ID messages. With 
hard drive capacities now in the gigabyte 
range, it’s hard to imagine not having enough 
room for all the ID messages anyone would 
ever want. 

Features include time and date voice read¬ 
out, user-to-user voice mail, a general bulletin 
announcement system, a DTMF checker, a 


scheduler, a BBS system, and a signal check 
feature which lets users hear a short playback 
of their last transmission. Also provided are ro¬ 
tating ID capabilities and an access-codeless 
autopatch dialing system. 

In addition, the DVMS/1+ can interface with 
the popular RC series controllers from ACC, 
allowing the repeater controller to trigger vari¬ 
ous messages and respond to various com¬ 
mands from the voice mail system. 

The Hardware 

The XPERTEK system is composed of an 
interface card kit, a few connectors and ca¬ 
bles, software on 11 floppy disks, and a manu¬ 
al. It is not a complete system in itself. The us¬ 
er must supply the following: 

1. IBM-compatible computer (80286 CPU or 
higher is recommended) with at least a 20 
meg hard drive, 640K of RAM, an onboard re¬ 
al-time clock, and a 360K floppy drive. A serial 
port is required to interface with ACC con¬ 
trollers. A modem is needed as well if the BBS 
features of the DVMS/1+ are to be used. 

2. A Soundblaster (trademark of Creative 
Labs, Inc.) 8-bit audio I/O card. 

The DVMS/1+ board serves as the interface 


between the PC and the repeater system. It 
has an on-board DTMF decoder, a multiport 
interface to the PC bus, four relays for various 
output functions, and some op amps and 
transfer gates for audio I/O interface. 

Although this is a kit, a complete schematic 
is not provided; only a partial schematic of the 
audio input stage is included in the manual. I 
found this to be such a great shortcoming dur¬ 
ing installation that I invested the time to trace 
out the schematic myself. XPERTEK would 
not provide a schematic. 

Construction and Installation 

Construction of the board is straightforward. 
The board is well-made and silk-screened. 
The manual provides guidance on which parts 
to install in which order. It took me only a cou¬ 
ple of hours to complete the board, and it 
worked the first time. 

Installation was a bit more difficult. It took a 
few trips to the repeater site and several calls 
to XPERTEK to get it right. Taking advantage 
of all the features of the DVMS/1-i- requires 
making audio and logic connections to inputs 
and outputs of our RC-850 controller, connec¬ 
tions to the main and control receivers and the 



The XPERTEK DVSM/1+ digital voice mail system. 
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transmitter, and connections to the Sound- 
blaster board and the computer’s serial I/O 
card. 

The DVMS/1 + manual attempts to tell you 
what each I/O pin connects to, but some of the 
descriptions are ambiguous, not really telling if 
the pin is an input or output. It was here that 
my traced-out schematic was invaluable. I 
even found some non-fatal design errors on 
the PC board which XPERTEK said would be 
corrected in its next generation of boards. 

Software installation was quick and pain- 
free. Although there are 11 diskettes full of 
software to be loaded, the “Instatr program 
makes it quick work. The software takes up 
about 10 meg of space on the hard drive. 

Operation 

All operations of the DVMS/1 + are prompt¬ 
ed by a pleasant female voice, which I under¬ 
stand belongs to a lady named Kathy from up¬ 
state New York. She asks for user numbers 
and passwords, and even directs you when to 
talk. 

The voice mail system accommodates up to 
1,024 users, each with a unique user number 
and a user-configurable password. User ac¬ 
cess can be individually enabled and disabled 
for maximum control. The system works fine, 
but takes many digits to operate. On our re¬ 
peater it takes at least eight digits just to turn 
on the voice mail system. Then the user must 
enter commands for the functions he wishes 
to activate. 

These lengthy codes are only needed for 
voice mail and bulletin functions. All other 


functions are lumped into what is called ‘Di¬ 
rect Access’ meaning that no lengthy access 
code or password is required. The sysop does 
have the option, however, to impose password 
protection on any function. 

One really nice sysop feature of this system 
is the ability to make the access and com¬ 
mand codes anything the sysop wants them to 
be. There are no preprogrammed prefixes that 
are cast in concrete. The system comes with 
default codes for everything, but they are easi¬ 
ly changed. That’s really nice. 

The general announcement system is avail¬ 
able to all users so that anyone can post an 
announcement for all to hear. 

The DTMF checker and time and date func¬ 
tions are standard fare on repeater controllers 
nowadays, but it’s really nice when the voice 
gives you the day of the week and the name 
of the month as well. There are several op¬ 
tions available to customize these readouts. 

A feature that has proven most popular on 
our repeater is the signal check feature. This 
allows users to replay a few seconds of their 
last transmission to hear the quality of their 
signal into the repeater. 

The scheduler makes it possible for the sys¬ 
tem to send control codes to itself and to the 
repeater controller at preset times. It adds ca¬ 
pabilities not available on the RC-850 sched¬ 
uler. We can even use it to dial the telephone 
automatically and download data. 

The BBS system allows limited control of 
the PC via modem, including reading directo¬ 
ries and file manipulations. All functions of the 
DVMS system can be accessed via the mo¬ 


dem. Messages and files can be uploaded via 
modem to avoid squelch tails and radio noise. 
You can even send commands to your re¬ 
peater controller via modem and the DVMS/1 + 
system. 

The access-codeless autopatch dialer sys¬ 
tem enables the sysop to build a file of permit¬ 
ted telephone prefixes. Then when a user 
wants to make a call, he simply dials the 
phone number desired. The DVMS/1 + checks 
the prefix. If acceptable, it sends the correct 
autopatch 'ON' code and telephone number 
to the repeater controller, commencing the 
call. 

This system was harder to install than 
necessary due to difficulty with the manual 
and the initial lack of a schematic. 

We experienced some crosstalk problems 
due to running various audio signals through 
the same multiconductor cable supplied with 
the kit, but this was easily solved by running 
separate cables. 

When the computer first boots up, the 
DVMS/1 + holds the transmitter on the air until 
its hardware initialization program is success¬ 
fully run. If it doesn’t run successfully, your 
transmitter is locked on the air! 

The DTMF decoder on board the DVMS/1+ 
has different characteristics from the decoders 
in our RC-850, even when fed from the same 
audio source. Consequently, we had to do 
some audio level and frequency response tai¬ 
loring to get it to decode as well as the RC- 
850. 

This system will work with an old XT com¬ 
puter (80286 and above is recommended), but 



































it will be too slow to be useful. We recently up¬ 
graded trom a 286 12 MHz system which ex¬ 
hibited short (less than one second) delays, to 
a 33 MHz 386 SX system. Changing the moth¬ 
erboard did not make that big a difference. 
However, changing from a 20 meg 65 ms hard 
disk to a 50 meg 20 ms hard disk made a 
tremendous difference. Responses are now 
instantaneous. 

Do not add this system to your repeater un¬ 
less you have a way to remotely control power 
to the PC! This is an absolute must! 

Although a watchdog timer pulse train has 
been provided in the most recent software up¬ 
grade, implementation of the watchdog timer 
hardware is still left to the user. A future hard¬ 
ware release will no doubt incorporate a 
watchdog timer circuit, but at this time it is not 
available. 

XPERTEK is a garage-shop operation. Its 
proprietor, Andy Mill, only wears his XPERTEK 
hat on nights and weekends. If you call, 
chances are you'll almost always get his an¬ 
swering machine or his “secretary." Funny, but 
he doesn't use a voice mail answering system! 

On the Plus Side 

There have been several software up¬ 
grades since we purchased the system which 
have virtually eliminated all software bugs, 
and have made some of the features easier to 
use. 

Despite initial misgivings about having a PC 
at a remote mountaintop site, we have gone 
through one cold winter, one lightning season, 
and one very hot summer with few PC-related 


problems. The only lightning-related PC dam¬ 
age has been to the modem, resulting from a 
direct hit which severely damaged much of the 
rest of the equipment. The DVMS/1+ was not 
affected. 

The DVMS/1+ creates a daily date-time 
stamp log of all DTMF tones it decodes, which 
is more versatile in some ways than the same 


“These things have made our 
repeater the one to listen to in 
our area. Membership in our 
repeater club has jumped 
substantially since the 
system was added. ” 


RC-850 function. It will store every digit it de¬ 
codes, not just the ones that activate func¬ 
tions, although it does also show which func¬ 
tions have been activated. 

While I mentioned that telephone support 
was intermittent, I must also say that when 
you do make contact with Andy Mill, he’ll go 
the extra mile to help work out problems. He 
has spent a great amount of time on the 
phone helping to get our system operational. 

If you want to customize some of the sys¬ 
tem’s prompting messages, that is easily 
done. too. We have Jack Nicholson doing 
some of our prompts now! 

Conclusion 

The DVMS/1+ affords us the capability of 
having a great variety of ID messages, sound 


effects, and humorous one-liners that pop up 
unexpectedly at the most opportune moments, 
all without worrying about how much memory 
is left. We have used the system for meetings, 
hamfests, and net announcements. Various 
users have posted “equipment for sale' and 
“equipment wanted" announcements. Local 
PC user’s group and astronomy club mem¬ 
bers, who are also hams, have posted their 
meeting announcements. We occasionally run 
an announcement inviting non-hams interest¬ 
ed in becoming hams to call a certain phone 
number for information on how to get into am¬ 
ateur radio, and we've received many calls 
from scanner listeners as a result. We have 
posted “Elmer" bulletins to help new hams as 
well. Any repeater club member can post a 
bulletin without control op assistance. 

These things have made our repeater the 
one to listen to in our area. Membership in our 
repeater club has jumped substantially since 
the system was added. I believe that soon no 
advanced repeater will be without such a sys¬ 
tem—and this one is reasonably priced! 

A future software release will allow the 
scheduler to execute script files, which will al¬ 
low such things as middle-of-the-night auto¬ 
matic dial up and recording of Westlink for us¬ 
er-requested playback at a future time. This 
software has been under development for 
some time and may be ready for release by 
the time this review is published. 

After working on and with the DVMS/1 + 
system for a year now, would I buy it again? In 
a heartbeat! I can't imagine our repeater with¬ 
out the capabilities this system affords. Q 


MORSE CODE MUSIC! 


SENSATIONAL NEW WAY TO LEARN 
CODE—Do Aerobics, Sing, Jog, or Drive 
while learning code! A fun & easy way to 
learn or retain Morse Code skills. Now the 

secret is yours with this amazing syncronized 

breakthrough! Great lor Novice, Technician 
or the classroom. Order 


“THE RHYTHM OF THE CODE” 

Version 2 cassette today! 

Send $9.95 and we ll pay the shipping to: 


KAWA RECORDS 

P.o. Box 319-ST 
Weymouth, MA 02188 

Check or money order only We snip an orders within 5 days. 
Overseas please add S2.0O lor air mall. 

M* residents add 5% sales tax. 


CIRCLE 2 ON READER SERVICE CARD 


Actual Circuit Emulation 

A better way than ICE! _ 



SAM CALLSIGN R DATABASE 1994 i 

Look up by CALL, NAME. City. State and Zip Code | 

Edit or Add Entries. Print Lists or Labels Comment field for personal notes 
Direct interface to many popular logging and BBS programs 1 
I Requires MS-DOS. 17MB actual free hard disk, and High Density floppy for install. , 
SAM 1994 coming in December. 

'94 VERSION ONLY $39.95 

Semi-Annual Subscription $55.00 Quarterly Subscription S 80.00 1 

RT SYSTEMS, INC. POB 8. LACEYS SPRING, AL 35754 , 

1 -800-723-6922 __ 
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Rttyloop 


Number 12 on your Feedback card 


Amateur Radio Teletype 


Marc I. Leavey. M.D.. WA3AJR 
6 Jenny Lane 
Baltimore MO 21208 

Here In Baltimore it's cold, snowing, 
and not really a nice day to be outside. 
So. it it's nasty where you are too, why 
not look at some ol the things you can 
do over a warm radio? Over the recent 
past, I have been ottering several 
disks ol RTTY programs. Many ol you 
have requested more inlormation on 
these collections. This month, let’s 
have a look at Disk #4 of the "RTTY 
Loop' Software Collection. 

Before we delve into the programs, 
a word about shareware, freeware, 
public domain, and the like. Except for 
the first term in that list, many such 
programs are free and in the public 
domain. This means that you may feel 
free to use them, or throw them away, 
or modify them, at your pleasure. 
Many ol the “free" programs carry a 
copyright notice, which means that 
you cannot claim authorship or nomi¬ 
nally incorporate them Into a work 
which you then call your own. but at 
least the price is righL 

Shareware is a different story. 


When you acquire a shareware pro¬ 

gram by downloading it from a bulletin 
board, getting it on a disk from a soft¬ 

ware vendor, or receiving it as part of 
the “RTTY Loop' Software Collection, 
you have not bought the program. You 

have obtained a copy to try out and. it 

you like it. you are requested to send 

the author the remuneration requested 

in the documentation. This honor sys¬ 
tem. "try before you buy" software, 
works quite well, and is the preferred 
system of distribution for many fine 
amateur radio products. 

Ail that aside, there are seven pro¬ 
grams in the current edition of Disk 44. 
They encompass a wide range of 
RTTY, DX, packet, and AMTOR capa¬ 
bilities. A brief synopsis ol each pro¬ 
gram may help bring this into focus. 
DXER13 .ZIP 

Written by WA6JOO to gain experi¬ 
ence in QuickBasic programming, DX- 
er is a versatile amateur radio pro¬ 
gram primarily of interest to the HF DX 

As he puts it. the DXer concen¬ 
trates several functions of interest to 
the serious DXer into one (hopefully) 


easy-to-use program: 

•Bearing and distance from trans¬ 
mitter to receiver. Path ends may be 
selected by latitude-longitude, grid 

square, prefix, or by browsing through 

the data base. 

•Sunrise and sunset times for any 

•Maximum usable frequency and 

frequency of optimum traffic between 

any two locations. 

•A listing of all locations sharing a 
common terminator line (Gray Line). 

•Custom prinitng of bearing/dis¬ 
tance charts tor any location. 

•A grid locator function using either 
six-digit or four-digit coordinate sys- 

•A complete data base of all ARRL 

around the world. The data base 
shows latitude, longitude, continent 
and CO zone of each location. Entries 
may be easily added, deleted or edit¬ 
ed. 

The program is released for per¬ 
sonal use. and a contribution of $10 to 
the author is requested, if you feel it is 
of use to you. 

FAXFRCLZIP 

This is an informational file, with 
lists of HF frequencies of news and 
WEFAX stations monitored. It was 
accurate when compiled, but this infor¬ 
mation is always changing. However, 
it's a good starting point tor monitoring. 


PHS300.ZIP 

PHS, Version 3.00, Is a host mode 
server program for the PK-232 written 
by Peter H. Heinrich HB9CW. It pro¬ 
vides a variety of features, including: 

•Support of packet, AMTOR. RTTY, 
ASCII. Morse and signal modes. 

•User configurable corn-port, colors 
and texts. 

•Split-screen operation. 

•Command and parameter entry In 
mode sensitive dialog windows. 

•Extended help functions. 

(backscrolling). 

•Printing and snapshooting the re¬ 
view-buffer. 

•Logging (capturing) to file. 

•Online printer support. 

•Send text from file. 

•Binary file transfer using YAPP 
protocol (packet mode). 

•Multi-channel operation (packet 
mode). 

•Heard list showing the path (pack- 

•Net/ROM Irames are decoded 
(packet mode). 

•Word-wrapping is available (pack¬ 
et mode). 

•Temporary exit to DOS. 

•Built-in message editor. 

•Support for screens up to 8060. 

•16550A chip support with FIFO. 

The program is free: the author re¬ 
quests only your comments on his 
work. This is a comprehensive pro- 


- Packet Radio - 

Portable & Affordable! 


★ Simple Installation 

★ No External Power 

★ Smart Dog™ Timer 

★ Perfect For Portable 

★ Assembled & Tested 

★ VHF,UHF,HF(10M) 

Whether you're an experienced packeteer or a newcomer wanting to 
explore packet for the first time, this is what you've been wailing for! 
Thanks to a breakthrough in digital signal processing, we have 
developed a liny, full-featured, packet modem at an unprecedented 
low price. The BayPac Model BP-1 transforms your PC-compatible 
computer into a powerful Packet TNC, 
capable of supporting sophisticated features 
like digipeating. file transfers, and remote 
terminal access. NOW is the time for YOU 
to join the PACKET REVOLUTION! 


400 Daily Lane 
P.O. Box 5210 
Grants Pass, OR 
97527 

anct* 269 on REAoat sennet carp 



Jlncorporaled 




Ham help 


We are happy to provide Ham Help kstmgs tree on a space available basts To make our 
job easier and to ensure that your listing is cornea, please type or print your request clear¬ 
ly. double spaced, on a hill (8 1/2'x IV) sheet ol paper. You may also upload a listing as 
e-mail to Sysop to the 73 BBS /Special Events Message Area #11. (2400 baud. 8 data 
bits, no parity, I stop bit. (603) 924-9343). Please indicate it it is lor publication. Use upper- 
and lower-case tellers where appropriate. Also, print numbers carelutty—a I. tor example, 
can be misread as the letters 1 or i. or even the number 7. Specifically mention that your 
message is lor Ihe Ham Help Column. Please remember to acknowledge responses to 
your requests. Thank you lor your cooperation. 


Where can I send to get an "Opera¬ 
tional Manual' for my HALLI- 
CRAFTERS Model SX99 Receiver? 
The manual is very important to my op¬ 
erating and maintaining this equip¬ 
ment. Frank W. Arnold, 1215 Sullivan 
Ln.. H82B. Sparks NV 89431. 

I am looking for info regarding the 
SBE (Sideband Engineers) Model 33 
80-15 meter transceiver; operation and 
service manuals, mike wiring diagram, 
and modifications. Thanks! David Col¬ 
burn AA1PA. 130 Essex SI.. S. Hamil¬ 
ton MA 01982. Tel. (508) 468-2199. 
Ext. 328 . or packet 0 K1UGM. 

RADIO Lost or Stolen in the US 
Mail: A 2 meter ICOM Model IC-2SRA 
Transceiver: Serial #03304. Marked 
with call K1UXD. A well-marked priority 
package has not arrived at its intended 
destination. Reward for return. Thank 
you. Paul F. Kelly. 135 East Main SI., 
SV8. Westborough MA 01581-2741 
USA. Tel. (508)898-3202. 

NEEDED: The schematic lor a HAL- 
LICRAFTERS HT-32 transmitter, about 
1958 vintage. I’m anxious to get it back 
on the air. Al Smiley K8NOV, 9970 
Page Fid.. Marietle Ml 48453. 


NEEDED: Information on schemat¬ 
ics, programming, and re-tuning 
Ol KENWOOD TK-801S down to 
440-450 MHz. Also looking for 6m 
SSB/FM and other VHF/UHF equip¬ 
ment and KENWOOD TR-751A acces¬ 
sories to swap tor computer parts and 
equipment. Thanks. Rob Bellville 
N1NTE. P.O. Box 892. Northboro MA 
01532. 


I am a newly licensed Technician 
and am interested in obtaining informa¬ 
tion about using Repeaters in my area. 
Ray Chase N1QFF, Mt. Peg Rd., 
Woodstock VT 05091. Tel. (802) 457- 
4084; FAX: (802) 457-4517 


WANTED: Schematic and/or manu¬ 
al for PRECISION Apparatus Model E- 
200-C Signal/Marking Generator 
(copies ok); RCA Receiving Tube Man¬ 
ual (preferably late 60's-70's edition). 
Chet Smith WB2LUQ. R.D. 91 Box 30, 
Verona NY 13478. 


WANTED: Manual or copy ol 
HP1707B HEWLETT PACKARD 75 
meg scope. I will pay copying fees ets. 
Mike N4BME. (804) 564-8821. 
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PKTWIN11.Z1P 


“Overall, this is a neat, if bare-bones, 
approach to using an older terminal unit 


Written by Paul M. Hounslow. 
PktWin is a Windows-based con¬ 
troller tor packet controllers. The 
controller is connected through the 


•Mouse compatibility. 


■RTTY Loop" Software Collection, 
Disk #4. It you would like to obtain a 
list ot programs included in these col- 
ill-addressed. 



INI tile, this is an economical, versatile 
program. No payment is requested by 
the author. 

TUWIN.ZIP 

Discussed last June. TUWIN was 
written by Wayne E. Wright W5XD, 
and designed as an accessory to the 
WriteLog Windows logging program to 


minal unit on RTTY, with a spifty Win¬ 
dows display. Again, this is a treebiel 

XPCOM1.ZIP 

Gary Johnson KF7XP has his 
name on XPCOM. a program written 
to till a void that has existed in com¬ 
mercial software tor digital communi¬ 
cations. The user interlace has been 


•Otters full packet, AMTOR, FEC, 
PACTOR, BAUDOT and CW modes. 

•Full use of the HOST mode lor the 
AEA-PK232. 

•Simplified command structure lor 
the MFJ-1278. 

•Multi-connect operation with XP 
Windows. 

•Intuitive on-line help system. 


stamped return mailer; and $2 lor 
each disk to be filled, to the address at 
the top ol this column. 

Next month we'll take a look at 
what some of you have had to say 
lately. Who knows, if you write today, it 
just might make it into the column be¬ 
fore summer! Stay warm, and see you 
next month. 


1691 MHz Weather 
Satellite System 


$349 


$65 


Low Loss (microwave) Coaxial Cable (65ft) 
with connectors. 

model 1691 -coax assy 
Track II Satellite Orbital Program. Tracks ALL 
satellites, world map. print out $9 

1691 MHz Loop Yagi Antenna 

model 1691-LY(N) $9 


Shipping: FOB Concord, Mass. 

Prices subject to change without notice. 


SPECTRUM INTERNATIONAL, INC. 
Post Office Box 1084. Dept. S 
Concord, Mass. 01742, U.S.A. 
Phone: (508) 263-2145 
Fax; (508) 263-7008 


SI 


BUY AMERICAN, BETTER PRICE AND QUALITY 



CA Residents Add 8 1/4% Safes Tax. Canadian Residents please • 


Joe Brancato 

THE HAM CONTACT 

PO Box 3624, Dept 73 
Long Beach, CA 90803 
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Number 14 on your 

CARR’S corner 


Some Miscellanea 

Every now and then I lik 


lo you, floating lines, and the output voltage i 



High Performance 
PacTOR / AMTOR 


1 


AMATEUR TELEVISION 


Use an ordinary RTTY terminal unit such as 
CP-1, CP-100, TU-170, ST-6, ST-5000, 
ST-6000, etc. with G4BMK’s BMK-MULTY 
software running in your IBM-PC or compatible. 
A TNC is not needed! (but we do have an 
adapter for PK232). Version 3 now available. 

Detailed literature upon request. Prices: 
Base communications package with AMTOR, 
RTTY, CW and QSO/callsign logging database 
$95. Base + Pactor $145. Extended audio 
package adds Audio Spectrum Analyzer, HF 
WEFAX and SSTV reception. Base + Extended 
$140. Base + Pactor + Extended $175. Pactor 
alone $50. PK232 Adapter $49. Shipping $3. 
VISA/MasterCard accepted. 

Amateur callsign required with order. 
Please state 3V S or 5'A inch disk preference. 

Schnedler Systems AC4IW 
P.O. Box 5964 

Asheville, NC 28813 (704) 274-4646 



Made in USA - • 

SEE THE SPACE SHUTTLE VIDEO 

Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO’s tuned to 
Satcom F2-R transponder 13 or weather radar during 
significant storms, as well as home camcorder video. If 
it is being done in your area on 70 CM - check page 461 
in the 93-94 ARRL Repeater Directory or call us, ATV 
repeaters are springing up all over - all you need is one 
of the TVC-4G ATV 420-450 MHz downconveters, add 
any TV set to ch 2, 3 or 4 and a 70 CM antenna. We 
also have downconverters, antennas, transmitters and 
amplifiers for the 400, 900 and 1200 MHz bands. In fact 
we are your one stop for all your ATV needs and info. 
Hams, call now for our complete ATV catalogue! 
We ship most items within 24 hours after you call. 
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Software Systems Consulting 

615 S. El Camino Real, San Clemente, QA 92672 
Tel.(71 4) 498-5784 Fax.(71 4) 498-0568 

























I Hz), a 741 is suf- transceiver nickel-cadmium batteries 

office lor both A1 from +6 or +12 volt DC bench power 

s a dual op amp. supplies. The answer is an unequivo- 

y ranges use CA- cal yes and no. If the DC power supply 


md R3 = ll 1 - way on (zero output current), and the 
voltage set to about a third ol the bat- 
ency is lound Irom: tery terminal voltage, short-circuit the 

1 _ output ol the supply and then slowly 

RaRbCaCb increase the current to a level that is 

1/10 ol the ampere-hour rating ol the 
Jtch lilter. good val- NiCd battery: i.e. il you use 500 mAH 
re 124k ohm lor Ra batteries, then set the short-circuit out- 
variable lor Ca and put current ol the supply to 50 mA. 



Figure 2. Audio notch filter circu 



Versatel Communications 

Orders 1 800 456-5548 For info. 307-266 1700 

I P.O. Box 4012 • Casper, Wyoming 82 604 I 




















































Homing in 


Job Moell P.E. K0OV 
P.O.Box 2508 
Fullerton CA 92633 

Texas T-Hunters Trap Teen 
Thief 

'Every ham needs a basic under¬ 
standing of the principles of transmitter 
hunting." That's what I tell ham clubs 
and convention forums in my talks on 
radio direction finding (RDF). Of 

everyone in the audience will want to 
try friendly RDF competitions (usually 
called foxhunts or T-hunts). These 
events add to the camaraderie of our 
hobby while teaching useful propaga¬ 
tion and electronics skills. 

But even if you never set out to find 
a radio fox. you wiil probably find RDF 
techniques useful in your future ham 
experiences. Perhaps you'll want to 
join a chase team for a high altitude 
ham balloon launch, or find an annoy¬ 
ing source of Interference, such as a 
noisy thermostat or cable TV leakage. 
Dallas DF Detectives 

When someone's transceiver Is 
stolen or there is a stuck carrier on 
your local repeater input, you'll be 


Radio Direction Finding 


ahead of the game if you have already 
assembled and installed some mobile 
RDF gear. You will be even better off If 
you have accumulated some T-hunt 
experience. Tom Lewis AB5CK proved 
this a few months ago when he used 
his RDF skills to foil a young radio 
thief. 

AB5CK regularly goes T-hunting in 
the Dallas/Fort Worth area. 'My friend 
Randy Harlin AA5WJ teaches music at 
a middle school,' says Tom. "He is al¬ 

so the owner and operator of a 2 meter 
repeater, which he likes to monitor with 
a dual-band handheld at work. One 
day the HT was stolen off his desktop. 
The taker apparently had little knowl¬ 
edge of ham radio and was unaware of 
how to change frequencies. Before 
long, there was a rash of profanity over 
Randy's repeater. He called me that 

■We speculated that the unlicensed 
profane operator was the student/ 
thief,* Tom continued, "and we 
guessed that he might make additional 
transmissions the following day after 
school. To speed up the process. I 
asked Randy who could have done it. I 
got the names and addresses of his 
primary suspects, then centrally boat¬ 


ed myself in my car outfitted with T- 
hunting gear.' 

Sure enough, the profane transmis¬ 
sions started again shortly after school 
let ouL Tom quickly got a bearing. ‘Bin- 
go! From the bearing, I knew it was 
probably one kid, so I drove straight to 
his apartment building. I drove around 
the property while he was cussing, and 
the RDF antenna just kept pointing 
right at one window. He was using a 
subdued voice so family members 
would not hear the profanity.* 

Luckily. Tom was not spotted by his 
target as he circled the area. Once he 
was sure that he had the right resi¬ 
dence. he made a transmission saying 
that he was out front and that the radio 
must be returned. To our surprise, the 
thief complied,' says AB5CK. This 
eliminated the need to have the au¬ 

thorities search his home. We couldn't 
have been ludderl' 

So AASWJ's rig was quickly recov¬ 
ered. Tom left disciplinary action to the 
school, but he is sure that the incident 
was not treated lightly. Of course, sto¬ 
ries such as this don't always have a 
happy ending, but it pays to be ready. 
Plan now. as there is no time to build 
your gear once a bootlegger or stuck 

An Improved Bug Buster 

Regular readers will remember an 
LED-readout 'sniffer' project in the 
July and August 1990 "Homing In' in¬ 
stallments. This hand-held field- 



Photo A. At 4. 1“ x 2.4“ x 0:8“. the Op¬ 

toelectronics model R20 field-strength 
meter fits into a shirt pocket 


strength meter (FSM) detects and 
shows the level of nearby RF from 10 
to 2500 MHz. Teamed with a beam or 
quad for the frequency of the hunt, it 
will guide you on foot to a concealed 
fox, once you get close enough to pick 
up a few millivolts of signal. 

That 1990 project uses the circuit 
board from the Optoelectronics Model 
CCB "bug detector,' which features a 
pair of monolithic wideband RF arnpii- 


PCB and SCHEMATIC C.A.D. 
EASY-PC 111 95) EASY-PC 


PC/XT/AT/286/386 with 
Here, CGA, EGA, VGA. 
Design Single sided, 
Double sided and 
Multilayer boards. 
Provides Surface Mount 
support. 

Standard output includes 
Dot Matrix / Laser / Inkjet 
Printers, Pen Plotters, 
Photo-plotter and N.C. 
Drill. 

Award Winning EASY-PC 

17,000 Installations in 70 
Countries World-wide. 
Much easier than 
Lightbox and tapes. 
SUPERBLY EASY TO 
LEARN AND USE. 

Not Copy Protected. 

Options:-1000 piece symbol library $75.00, 

Surface Mount library $112, Gerber Import facility $195.00 



For full info', write, fax, call or use Inquiry # 

Number One Systems 


REF: 73AR, 1795 Granger Avenue, Los Altos, CA 94024 


Telephone: Fax: 

USA: (415) 968 9306 USA: (415) 968 9306 
Intnl:- +44-480-461778 Intnl:- +44-480-494042 
UK :- 0480 461778 UK :- 0480 494042 


VISA and 

MasterCard 

Welcome 


OAK HILLS RESEARCH 

QRP Headquarters 



* Measures (HWD): 4' x 6 1/4' x 6 7/8' and weighs 47 oz 

* 100% complete kit including cabinet, all components and instructions 
All coils are pre-wound. PC boards are quality double-sided with 

plated-thru holes (except keyer board) and component screen. 

* Previous building experience desirable 
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I suggest you cnoose a dox Dig 
enough for two batteries and a selector 
switch. With a spare, you can quickly 
recover from “battery death" in the 
middle of sniffing out the hidden T. 

While the R20 does a good job of 
receiving nearby AM-mode aircraft 
band transmissions, KD4HGT of Opto¬ 
electronics warns against using it on 
your next flight. Even though it has no 
oscillators to interfere with communica¬ 
tions or navigation systems, he says it 
is illegal to operate it on a commercial 

FM signals cannot be demodulated 
by the R20 under normal circum¬ 
stances, but they “quiet" the back¬ 
ground hiss. This phenomenon can 
help identify FM emitters. Occasionally, 


you're tracking is CB, aircraft. ELT, am¬ 
ateur. or something else. 

Unlike the CCB. the R20 is not sold 
in kit form. The suggested retail price 
for an assembled/tested unit is $119. It 
is available from the manufacturer and 
some ham radio dealers. For more in¬ 
formation, write Optoelectronics, 5821 
North East 14th Avenue, Fort Laud¬ 
erdale FL 33334 or phone (305) 771- 
2050. 

Computerized Display Update 

A lot of hams are also digital enthu¬ 
siasts, so it’s no surprise that interest 
remains high in computerized systems 
for mobile RDF bearing taking and pro¬ 
cessing. Jerry Boyd WB8WFK recently 


best bearing. The original 10-per-sec- 
ond sample rate was not fast enough," 
WB8WFK says. The data between 
points was real ragged. Now I have so 
many points that you can see the 
shape. Even on a noisy signal that 
barely raises the S-meter, you can ac¬ 
tually see the shape of the lobe." 

WB8WFK's new laptop computer 
has a 386 CPU running 25 MHz with a 
VGA liquid crystal display. This allows 
him to eliminate the external Micromint 
Z8 board. Azimuth and signal strength 
data from the analog-to-digital convert¬ 
er unit now goes directly into the com¬ 
puter through the parallel port at much 
higher speed. 

Jerry's new plotting software is writ- 


jerry is a regular participant in Albu¬ 
querque T-hunts, which begin at 9 a.m. 
on the first and third Saturdays of ev¬ 
ery month. The starting point is on the 
University of New Mexico campus and 
the frequency is 146.565 MHz simplex. 

WB8WFK would like to compare 
notes with others who are experiment¬ 
ing with computerized bearing displays 
for rotating VHF yagis and quads. You 
can write to him at his Callbook ad¬ 
dress. Of course, I’m eager to hear of 
your new RDF ideas and devices, too. 
Write to the address at the top of this 
column or send e-mail to 
JoeMoell@cup.portal.com (Internet) or 
75236,2165 (CompuServe). My packet 
address is K0OV@WB6YMH.#SO- 
CA.CA.USA.NOAM. Q 


DON’T MISS THIS ONE! 


GREATER BALTIMORE 
HAMBOREE AND 
CDCT1PUTEREE5T 

HOST TO THE 

ARRL MD STATE CONVENTION 

--AAA/Wu 

MARCH 26 & 27, 1994 
Maryland State Fair Grounds 
_ Timonium, Maryland _ 

THE LARGEST SHOW OF ITS KIND 
IN THE MID-ATLANTIC AREA 
ARRL Forums & Programs • Banquet 
10 Acres of Indoor and Outdoor Sales 
3 Buildings • 1,100 Indoor Spaces 
Buildings for Dealers & Manufacturers 
Indoor Fleamarket • Outdoor Tailgate 
FCC Exams • Acres of Parking 
Over 16,000 Attended Last Year! 
VENDORS: All spaces by advance sale! Register NOW! 
Call: 410-HAM-FEST Write: G.B.H.& C. 

On 1 -800-H AM-FEST Post Office Box 95 

Anytime, for Voice o r FAX Info Timonium, MD 21094 



MoTron Electronics 

310 Gorfleld St. Suite 4 PO Box 2748 Eugene, Oregon 97402 

TxID-1 

Transmitter 
Fingerprinting 
System 

.octuolfinqwPwrapturedbythelxiD-l NOUJ Shipping! 

FM/flM radio transmitters have a unique frequency 
versus time start-up characteristic-even radios of the 
same make and model. This "FingerPrint" can be 
captured, stored and analyzed. Our exclusive TxlD 
Software and the patented technology of the TxID-1 
l8M/Compatible circuit board can help you identify 
the abusers on your repeater) Or help you keep track 
of the number of radios per account on commercial 
repeaters. CTCSS and DTMF decoding, as well as 
Spectrum Occupancy and Deviation measurement 
features further enhance the system. 

Call or write for a brochure with full details, 
additional examples, and technical specifications. 

TxID-1 uvith Software $699.00 

Shipping/Handling UPS ©round USft: S8.00 
Vfea/MC and flMCX accepted. COO on cosh or Money Oder basis only. 
Government Purchase Orders occepted. 

Orders: (800) 338-9058 

Info: (503) 687-21)6 fox: (503) 667-2492 
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Hams with class 


Carole Perry WB2MGP 
Media Mentors, Inc. 

PO. Box 131646 

Staten Island NY 10313-0006 



as chemistry, physics, or aviation. You 
should have seen grown-up people 
who happen to be teachers making pa¬ 
per airplanes and (lying them around 
the room. At most NASA educational 
workshops tons of material is cBstribut- 
ed. Al the "paper airplane" session I 


can to dispose of the packaging, large 
trash bags, triple beam balance (espe¬ 
cially it density calculations are used). 


Pivotal question: Can an egg be 
packaged in a container so that it re¬ 
mains unharmed alter being dropped 
from a height of at least 30 feet? 

Background Information: Although 
shock absorption is an important part 


the many commonplace uses of cush¬ 
ioning. Examples might Include the 
evolution of tires, padded rails on 
school buses, rides in amusement 
parks, baby car seal requirements, 
and food packaging. 

Suggestions: Prepare the class for 
this activity at least one day ahead of 
time. Suggest ideas for the variety of 
packaging materials students can try 
for packaging the egg. (You might want 
lo add the restriction that no money be 


dents should package the eggs at 
home. Prepare a “cut away" package 
for display. 


strlctions. in which they have pack¬ 
aged a raw egg. Encourage students 
lo package their eggs with materials 



















“Any instructor who uses SAREX lesson 
plans and activities in the classroom will find 
the ‘Payload Packaging’ lesson to be a terrific 
experience to add to your repertoire. ” 


AMATEUR TELEVISION 


GET THE ATV BUG 

New 10 Watt 
Transceiver 
Only $499 

Made in USA 
Value + Quality 
from over 25years 
in ATV...W60RG 

Snow free line of sight DX is 90 miles - assuming 
14 dBd antennas at both ends. 10 Watts in this one 
box may be all you need for local simplex or repeater 
ATV. Use any home TV camera or camcorder by 
plugging the composite video and audio into the front 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @ 
3 Amps, TV set and you’re on the air - it's that easy! 

TC70-10 has adjustable >10 Watt p.e.p. with one xtal on 
439.25, 434.0 or 426.25 MHz & properly matches RF 
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts. 
Hot GaAsfet downconverter varicap tunes whole 420-450 
MHz band to your TV ch3. 7.5x7 5x2.7' aluminum box. 

Transmitters sold only to licensed amateurs, for legal purposes, 
verified in the latest Callbook or send copy of new license. 

Call or write now for our complete ATV catalog 
including downconverters, transmitters, linear amps, 
and antennas for the 400.900 & 1200 MHz bands. 


(818) 447-4565 m-t Bam-5:30pm pat. Visa, MC, COD 
P.C. ELECTRONICS Tom (WSORG) 

2522 Paxton Una Arcadia CA 91007 M,ry,nn (WB6YSS) 


"ITC" The Only Affordable Spectruvn Analyzer 

THREE FULL FUNCTION ANALYZERS TO CHOOSE FROM 600 MHz -1000 MHz -1800 MHz 


80 dB ON SCREEN DYNAMIC ~ 

RANGE. With ITCs Exclusive 
EFPLA Log Amp. (patpend.) 

-110 dBm SENSITIVITY AT AU 
SPAN WIDTHS. ITC Analyzers 
have -110 dBm .7uv. sensitivity at 
all Resolution Band & Span widths, 

HIGH STABILITY (<IKHz per Hr 

after warm up) 

FEATURES Baseline Clipper, Video . ‘ 
Filter, 5’CRT, Preset plus variable / 
Dispersion settings from 0-50Mhz 
per/div, 100:1 tuning ratio for easy 
Center Frequency selection, & More. 



PRICED START AT 

$1295.00 
A MUST FOR: 

SS8-M4 TWRTTY-TVPACKET 
TWO WAY RADIO SERVICE 


FALL DEMONSTRATOR SALE Like New One Full Year Warrantee 

SA1800A 0pt.s1,3,5,6 $1895.00 - SA1000A 0pt.s1,3,5,6, $1495.00 
Limited to Stock on Hand - These Are Current Production Models - SAVE UP TO $1075.00 


ITC INSTRUMENTS 

9222 Chesapeake Dr. Suite A 
San Diego Ca. 92123 USA 

MADE IN THE USA 

TERMS: UK. VISA. AE, CHECK, 
MO, COD, P.O. (QAC) 


SA600A 600 MHz $1295.00 Opt. I 50 MHz marker $200.00 
SA1000A 1000 MHz $1595.00 OpL3 +/-5 KHz Filter $350.00 
SA1800A 1800 MHz $1895.00 Opt5 Tracking Gen. $250.00 
Opt 6 Center Frequency Display $275.00 

FOR MORE INFORMATION & SPECIAL SALE PRICES 
CALL 1-800-232-3501 619-277-4619 FAX-277-6736 


ITC Analyzers are the perfect 
low cost choice for All AM, FM, 
SSB VHF, UHF, TV, PAN 
ADAPTER HAM RADIO 
NEEDS. You will save time & 
money with an ITC low cost 
Spectrum. Analyzer. 













































































































ffpgafe Number 18 on your Feedback card 

Packet & computers 

Digital Amateur Radio 


Jeffrey Sloman N1EWO 
PO. Box 636 
Franklin IN 46131 


Gelling Started with TCP/IP, 

Pari 5: AUTOEXEC.NOS 

[This column is Part 5 in a series on 
using amateur TCP/IP. In this series 
we are using KA9Q NOS in the form 
of JNOS (WG7J) version 1.07b or 
1.08c. The software is available in the 
“Packet & Computers" area of the 73 
BBS: (603) 924-9343. 300-2400 baud, 
8 data bits, no parity, one stop bit.) 

The primary configuration file 
for NOS is AUTOEXEC.NOS. This 
file functions much like DOS's 
AUTOEXEC.BAT. Entries in it are exe¬ 
cuted as if typed in at the JNOS com¬ 
mand prompt. JNOS also offers a fa¬ 
cility to include other files in 
AUTOEXEC.NOS by reference. 

Some entries in AUTO¬ 
EXEC.NOS are position-dependent— 
that is, certain statements must pre¬ 
cede them to get the expected result. 
For the most part, though, the order in 
which statements appear in the file is 
arbitrary. In order to easily learn about 


the AUTOEXEC.NOS file, we’ll divide it 
into logical sections. These sections 
are not enforced by JNOS—they are a 
convenience for us. 

Let's take a look at the conventions 
used in the AUTOEXEC.NOS file. Be¬ 
low is a typical entry: 

isat yes # 286/386 clock 

"isat" is the parameter that we are set¬ 
ting (this tells JNOS that you are using 
a 286 or better clock). Separated by an 
arbitrary white space— spaces or 
tabs—is, in this case, a binary switch. 
It is called “binary” because it is either 
on or off. Most JNOS commands that 
use binary switches accept a variety of 
values: y, yes, true, on, 1. set. enable 
(to turn a feature on); and n, no, false, 
off, 0, clear, disable (to turn one off). 
The “#” precedes a comment. Whatev¬ 
er follows a # on the line will be ig¬ 
nored by JNOS as it processes the file. 
Creating a Working 
AUTOEXEC.NOS 

Let’s start our look at the entries 
that are necessary to produce a work¬ 
ing JNOS station. These are the en¬ 


tries that create a basic configuration 
which will let you get your JNOS sta¬ 
tion on the air. 

DOMAIN 

The domain command sets or dis¬ 
plays parameters related to mapping 
between names (e.g.: nlewo.ampr. 
org) to numerical (e.g.: 44.48.70.21) 
addresses, and provides a way to add 
DNSs (Domain Name Servers) to your 
configuration. 

This translation service is very im¬ 
portant. To understand why, let's take 
a look at the two types of addressing. 
Numerical addressing is the “native" 
way that TCP/IP determines how to 
find a device on a network. Here’s 
how it works: Each numerical Internet 
address consists of four bytes. Each 
byte—eight bits of information—can 
have one of 256 values. When an In¬ 
ternet address is written it is usually 
done by writing the value of each byte 
(in decimal notation—that is base 10 
or "nonnal") separated by a dot (.). In¬ 
ternet addresses come in three class¬ 
es—A, B, and C. Class A addressing 
uses just the first byte to distinguish 
the network; the last three bytes are 
for the “host” or device version. This 
sort of addressing is used when there 
are few networks and lots of devices 
connected. Class B uses the first two 
bytes for the network, which balances 
the number of available network and 
device address. Class C (you guessed 


it!) uses the first three bytes for the 
network address, the last byte for de¬ 
vice addresses. 

The most common addressing 
class used in the amateur TCP/IP 
world is C. Amateur addresses always 
start with 44. This is the address for 
the domain AMPR.ORG; the name 
ampr.org amps to the addresses that 
lie in the 44.xx.xx.xx address space. 
All amateur addresses assigned by IP 
coordinators are sent to a host at the 
University of California at San Diego 
called mirrorshades.ucsd.edu. This 
host acts as a router. This means that 
any time there is traffic anywhere on 
the Internet that starts with 44, it is 
sent to mirrorshades, which looks at 
the address and sends it on its way to 
the correct gateway. 

The second byte in an amateur In¬ 
ternet address points to a particular 
region of the world. For example, 
44.48.xx.xx is somewhere in Indiana, 
because of the 48. The 48. in this 
case, is the Indiana subnet. How the 
next two bytes are used is up to the lo¬ 
cal IP coordination mechanism. Here 
in Indiana, we have regional subnets 
(yes, you can have subnets in sub¬ 
nets). I am located in subnet 70. This 
makes my first three bytes: 44.48.70; 
add 21 to this and you have my com¬ 
plete address: 44.48.70.21. 21 is the 
host (I also call this “device,” since it 
could be any sort of networked hard¬ 
ware) portion of the address. There 


A NO-RADIAL VERTICAL 
THAT COVERS 80 OR 75 METERS? 

THERE’S ONE NOW! 



No, we won't insult your intelligence by telling you that it's a 
“halfwave" or that ANY vertical will operate more efficiently without a 
good radial system than with one; it certainly won't! If you want 
expensive fairy tales talk to our competitors! If, however, you've no 
room for even the smallest radial system just install the most efficient 
multiband vertical in the business, the HF9V-X, over our counterpoise 
kit. You’ll not only save a tidy sum but you’ll work DX that the shorter 
and more lossy no-radial "halfwaves” can't touch because both the 
HF6V-X and HF9V-X use longer active element lengths for higher 
radiation resistance and greater efficiency on more bands than any of 
the so-called halfwaves. Ask for our free brochure for complete specs 
on all Butternut models and receive technical note DLS-1 “Dirty Little 
Secrets from the Antenna Designer’s Notebook”) that shows you how 
to calculate the probable efficiency of any vertical antenna using the 
manufacturer’s own specs so you won’t have to learn the truth the 
hard way! 




Model HF9V-X (shown to the left) for 80/75, 40, 30, 20, 
17,15,12,10 and 6 meters. 


Model CPX counterpoise kit for Butternut models 
HF9V-X, HF6V, and HF6V-X; substitutes for ground or 
elevated radials. Self-supporting tubing bolts onto 
base of antenna. Mast not provided. 

BUTTERNUT ELECTRONICS CO. 

^KyP.O. Box 1234, Olmito.TX 78575 (210)350-5711 
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Why buy a TNC? 

PC HF FAX+PC SWL $179.00 



Software Systems Consulting 

615 S. El Oammo Real. San Clemenle. CA 92672 
Tel:(714)498 -5784 Fax (714)498-0568 
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Above & beyond 


VHF and Above Operation 


C. L. Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake Ave. 

San Diego CA 92119 

The winter weather and all of its ill 
effects should keep you Indoors 
awhile, leaving you more time for in- 


the bill to hold down costs and keep 
the project in a “hobby” realm. 

Use the design in Figure 1 as a 
guide. It need not be followed exactly; 


impedance. (Here is my chance to slip 
in some microwave activity). This 
preamplifier is normally used in WBFM 
applications for a diode detector in a 
microwave cavity. For 10 GHz, this is a 
section of waveguide, and for lower 
frequencies it could be a tin can called 
a polaplexer. It's basically a tin can or 
waveguide whose size/opening is the 
right dimension for the frequency of 
use. For 10 GHz. a copper pipe 1" in 
diameter is about right. For 1296 MHz, 
a one-pound coffee can is perfect. The 
diode detector is placed 1/4 wave¬ 
length at frequency from the back of 


make the circuit work? As an example, 
take a toroid that is capable of working 
at 30 MHz. Look at Table 1. Looking at 
toroid cores from Amidon Associates, 
a popular amateur parts supplier, we 
determine that a T-XX-6 or T-XX-12 
core is suitable. 

At this point the -6 (yellow core) is 
the most important ingredient. The 
table states that a -6 core is good for 
10 to 90 MHz use. A red core -2 could 
be used, but the frequency stated is 
not suitable; it’s good from 1 to 14 
MHz max. Alternately, a -12 core 


'•Ml KITS! KITS! KITS! II 


ELECTRONIC 

COMPONENTS 

Whether you order 1 part or 
all 42.738...MOUSER stocks 
and...sh/ps same day!! 

CALL... 

^ 3 ^( 800 ) 992-9943 
*§pi|l£ for your 
fesM FREE 
CATALOG 

SgjjpS^^MO-l Hwy. 287 N. 

Mansfield, TX 76063 

M0USER 

ELECTRONICS 

Sales & Stocking Locations Nationwide 


No. 1 in High Quality Educational Kits 

• FM Transmitter. 3v supply, range 400 yards. 

• 2 Stage FM Transmitter, our most powerful to date. 

• Sound activated switch for tape recorder. 

• FM Telephone Transmitter, range 200 yards. 

• LM386 Audio Amplifier, variable gain. 

• DTMF Dccodcr/Pancl Meier, 16 digit LCD display. 

• 68 HC705KI Micro-controller Kit. 

DIGITEQ E -rr*-!-* 

10 Howard Street 

ORDER YOUR KIT TODAY! 

(716)852-0449 Hk , lsc ^ 1Kj sl ,„ r , iMj „ f mor Ki 

FAX (716)852-5042 SJ.IXMonKXI. SuncMI ,ikc/C..unKrSurvdlkiM 


Heterodyne Headache #14.226.5 

Get fast relief with a Why listen to carriers? fwHYAKe THE PX NET! 

—-;—irr—:—— (R) The MagicNotch filter: 1 ALL ON THE NATIONA 

magic i notch .«- rr „ r _, k^ASSSS. 


I j.Com • 793 Canning I'kwv • Victor NY 14564 (7161 924-0422 FAX (716) 924-4555 I 



































































































































xpensive 2 meter multimode unit on WB6IGP. 


Table 1. AL Values (nH/100 Turns) 


Core RED YEL BLK GRN&WH RED 


T-50 50 40 31 

T-44 57 42 33 

T-37 42 30 25 

T-25 34 27 1 9 

T-16 22 19 13 



Look What You Could Be Missing... 

Multiple Heterodynes White/Pink Noise Power Line Noise And More ... 

DSP Noise Reduction Products From JPS 




NRF-7 General Purpose Noise 
Remover and Filter Unit 

Only $249.95 

The NRF-7 reduces atmospheric noise through 
dynamic peaking. Removes multiple tones from 
voice signals. High performance CW and 
Voice Filters. CW filters have selectable center 
frequency. State-ofi-the Art Digital Signal 


NIR-10 Noise/Interference 
Reduction Unit 

Only $349.95 

The NIR-10 allows reception of difficult to read 
signal and reduces listener fatigue. Operates on 
radio receiver audio outputs. NIR mode reduces or 
eliminates heterodynes, white/ignition noise, RTTY 
interference, and power line noise. PF.AK function 
reduces white noise interference. The Notch Filter 
mode removes multiple heterodynes and acts in 3 
milliseconds. Band Pass mode is continuously 
adjustable center frequency. 



NTR-1 Wide Band Noise 
and Tone Remover 

Only $169.95 

The NTR-1 provides wide band operation for 
AM or FM reception. Narrow band operation 
for SSB, CW or data reception. State-of-the- 
Art Signal Processing in "Real Time.” Rapidly 
removes multiple tones from voice signals 
and operates on receiver audio output 


JPS Communications. Inc. 


TOLL FREE ORDER LINE: 800-533-3819 

We accept Mastercard, VISA, checks, money orders in US$. 
Free shipping within the continental U S. 
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Subscribe to 73 Amateur Radio Today 
by calling (800) 289-0388. 



























































Let's say you flick the spring, and 
then you flick it again at exactly the 
moment the reflected energy returns. 
What happens? The reflected energy. 



QUALITY THAT'S 
AFFORDABLE 

Tri-Ex is pleased to announce the reduction in price on 
the most popular models of quality Tri-Ex towers for the 
Amateur radio enthusiast. The overhelming acceptance 
of the listed models has made it possible for Tri-Ex to 
pass on substantial savings to our valued customers. 

I M >17 A WAS NOW! 

LIVI-4/U $3,945 $3,658 

Was Now 
WT-51 $1,245 $1,050 
LM-354 $1,865 $1,300 


(U.B.C.) Engineering designed to 1991 U.B.C. - 70 MPH 


13 * 


I E A TOWER CORPORATION 

1 Rasmussen Ave. • Visalia, CA 93291 

Unsurpassed Quality since 1954 _£ 
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73 International 


Talwan-Hong Kong- Shalom Beltcher 4Z4UT 
1 would we have to of- Box 17600, Tel Aviv 61 
in Southern India? And how (SASE please). (I will also try to gi 

I need to round up lor Sherry the entire rules on the 73 BBS in th 

e tour directors? Presumably "73 Intemationar area (12). 603-92- 
low in India as compared to 9343. 300-2400 bps. 8N1.—Amie) 


here, so what do you estimate for the 
cost of a 10-day tour? 

No chance for licenses, eh? We 
shouldn’t bring our HTs? 

I organized a ham lour many years 
ago that included Lebanon. Syria, 
Iraq. Iran. Afghanistan. India. Nepal. 
Burma. Thailand. Singapore. Aus¬ 
tralia. New Zealand. New Caledonia, 


CANARY ISLANDS 
SPAIN 

Woodson Gannaway NSKVBfEAS 
Apartado 11 

35450 Sta Marie de Guia (G.C.) 


willing. The terrain is mountainous 
and steep because the mountains are 
relatively recent and sharp-edged. 
That, plus frequent stops and starts, 
added to people with an impatient 


TO\MNSEND ELECTRONICS, INC 

P.O. Box 415, Pierceton, IN 46362 219-594-3661 



1 Amateur Radio Today • February, 




























4 Filters which enhance SSB signals 
by reducing hiss, static, ignition, and 
powerline noise with no perceptible 
time delay combined with Multiple 
Automatic Notch filters to remove 
heterodynes instantly. 

4 “Brick-wall” CW Filters with 
bandwidths of 50 Hz to 200 Hz. 

3 unique linear phase bandpass filters 
for RTTY, HF Packet, and SSTV. 

Installs easily between the receiver and 
external speaker or headphones. 

W9(JR DSP Filter $299.95 

12 VDC Power Supply $11.95 


W9GR DSP FILTER 


Today February, 
































































































by the use of visualization, hypnosis 
meditation, biofeedback, suggestion 
placebo, and religious experiences. 
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New products 



matron contact FB Enterprises, 23801 
NW 1st Ave., Ridgefield, WA 98642- 
8830; Voice/FAX (800) 377-2339. Or 
circle Reader Service No. 207. 


MICRO-OHM MEASUREMENTS 

ro-Ohm Measurements has an- equivalent ot an expensive mini- and 
ed the new Ohm Extender—a micro-ohm meter, which would cost 10 qu; 

that will give your DMM a new times as much. You can actually mea- wa 

of operation. The Ohm Extender sure shunt resistors; precisely mea- me 


















































here is the next generation Repeater 

MARK4CR A 


The only repeaters and controllers 
with REAL SPEECH! 


No other repeaters or controllers match 
Mark 4 in capability and features. That's 
why Mark 4 is the performance leader at 
amateur and commercial repeater sites 
around the world. Only Mark 4 gives you 
Message MasterTM real speech • voice 
readout of received signal strength, 
deviation, and frequency error • 4- 
channel receiver voting • clock time 
announcements and function control • 7- 
helical filter receiver • extensive phone 
patch functions. Unlike others, Mark 4 
even includes power supply and a 
handsome cabinet. 

Call or write for specifications on the 
repeater, controller, and receiver winners. 


MICRO CONTROL SPECIALTIES 


Create messages just by talking. Speak any phrases or 
words in any languages or dialect and your own voice 
is stored instantly in solid-state memory. Perfect for 
emergency warnings, club news bulletins, and DX 
alerts. Create unique ID and tail messages, and the 
ultimate in a real speech user mailbox — only with a 
Mark 4. 
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Random output, 


Number 27 on your Feedback card set up to assist in finding children. 73 magazine. I am looking for fur 

i mki mmi How many days go by? How many ing avenues to aid in forming tf 

J I f I nights? Will you ever see your child national organization. If you have e 


David Cassidy N1GPH 
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er. I'll try to have it available (or you and bodies have been designed to are ai,,erenI The hell we are. 

through Uncle Wayne's Bookshelf. It's use and are dependent upon through V ou graduate to growing mice 

Light. Medicine of the Future, by Ja- thousands of generations of evolution. different colors ol light, you'll se 

cob Liberman. Light? Good grief. A small group of researchers has 

what's Wayne found now? been testing different colors of lights Continued on pi 
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QRX 


Novice Operators Gain 
Privileges 

The Federal Communications Commission 
in late November decided to grant full 1.25 
meter band access to Novices. The FCC de¬ 
clined, however, to adopt proposed rules that 
would have allowed Novice Class operators to 
own and operate repeaters in the 1.25 meter 
and 23 centimeter bands. 

In other action, the commission adopted 
rules to create a small subband from 222.00 to 
222.15 MHz for experimental work where re¬ 
peaters are prohibited. Many experimenters 
feel weak signal work and repeaters are in¬ 
compatible because of the lengthy operating 
time of repeaters. Under the new rules, all 
other types of communication can continue in 
this subband. This should allow for more weak 
signal experimentation. 

Effective February 1, 1994, the following 
replaced the old amateur service rules: 

Section 97.201 Auxiliary Station 

(b) An auxiliary station may transmit only on 
the 1.25m and shorter wavelength frequency 
bands, except the 222-222.15 MHz, 431-433 
MHz, and 435-438 MHz segments. 

Section 97.205 Repeater Station 

(b) A repeater may receive and transmit on¬ 
ly on the 10m and shorter wavelength bands 
except the 28.0-29.5 MHz, 50-51 MHz, 144- 
144.5 MHz. 145.5-146 MHz, 222-222.15 MHz. 
431-433 MHz. and 435-438 MHz segments. 

The entry under VHF in Section 97.301 (f) is 
amended by revising the frequencies autho¬ 
rized for use by Novice Class Operators in ITU 
Region 2 to read as follows: 

Section 97.301 Authorized Frequency 
Bands 

(f) For a station having a control operator 
holding a Novice Class operator license: VHF 
1.25 m wavelength band: 222-225 MHz. Shar¬ 
ing requirements; see Section 97.303 para¬ 
graph (a). 

More than 100,000 amateurs now hold 
the Novice Class license. TNX W5YI Report, 
Issue #24, December IS, 1993. 


College Bound _ 

The Foundation for Amateur Radio, Inc., a 
non-profit organization headquartered in 
Washington, DC, plans to administer 49 schol¬ 
arships for the 1994-95 academic year to as¬ 
sist radio amateurs. To qualify you must be a 
licensed ham and you must be enrolled in or 
accepted for enrollment in a full-time course of 
studies at an accredited university, college, or 
technical school. 

The awards range from $500 to $2,000, 
with preference given, in some cases, to resi¬ 
dents of certain geographical areas. Additional 
information and an application form can be re¬ 
quested by letter or QSL card, postmarked pri¬ 
or to April 30, 1994, from: FAR Scholarships, 
6903 Rhode Island, Avenue, College Park MD 
20740. 



Go the Distance _ 

Fred Doob AA8FQ is no couch potato. In 
fact, the 47-year-old ex-smoker likes to mix 
ham radio with another favorite pastime: run¬ 
ning marathons. Fred recently participated In 
the New York City marathon (see QSL card 
above) and will attempt to finish the grueling 
26.2 mile Los Angeles Marathon on March 6th 
to help raise money for Children’s Cancer Re¬ 
search Fund of Los Angeles. 

Fred says he’ll be operating his ICOM IC- 
W21AT HT transceiver equipped with a head¬ 
set/boom mike while he Is running the race. 
With the HT strapped to his waist, Fred car¬ 
ries a special PTT switch in his hand in order 
to complete plenty of QSOs on the four-hour 
run. In New York, Fred raised $2,500 for the 
Sloan-Kettering Cancer Center and logged 
more than 300 contacts. As with the NY 
event, ICOM will contribute S5 to cancer re¬ 
search for every QSO. 

You can help Fred go the distance in help¬ 
ing kids with cancer by sending a contribution 
to CCRF, c/o Fred Doob, P.O. Box 20100, 
Shaker Heights OH 44120. 


Custom Callsigns 

In December, the FCC proposed giving am¬ 
ateurs the ability to choose their own call- 
signs, once a new automated processing sys¬ 
tem has been implemented at the Commis¬ 
sion’s Private Radio Bureau. Under the so- 
called “vanity callsign” proposal, hams would 
be required to file a form and pay a fee to ap¬ 
ply for an available callsign. 

The FCC said that callsign selection by 
new hams was not yet feasible, but left that is¬ 
sue open for possible future discussion. The 
new automated system may eventually allow 
for individuals to check on the availability of 
callsigns and for electronic filing of license ap¬ 
plications. 

Trustees of club and military recreation sta¬ 
tions would also be eligible for the new pro¬ 
gram. An earlier rule establishing a callsign 
administrator program for club and military 
stations was canceled after never being im¬ 
plemented. The action took place during the 
first meeting under new FCC Chairman Reed 
Hundt. TNX San Gabriel Valley Radio Club's 
The Loudspeaker’January 1994. 


Examiners Busted _ 

The FCC has suspended the accreditation of 
several Southern California Volunteer Examin¬ 
ers following a three-month investigation. The 
Commission also invalidated the amateur li¬ 
censes and license upgrades of 21 people. The 
testing sessions in question took place in the 
Los Angeles area in June and August of 1993. 
Both involved the ARRL and W5YI VECs. 

Details are still sketchy as this goes to 
press, but there are indications the investiga¬ 
tion could be turned over to the Department of 
Justice for further inquiry. Should the Justice 
Department seek prosecution on fraud 
charges, a lot of people could face heavy fines 
or jail time as a result. 

FCC Personal Radio Branch Chief John B. 
Johnston W3BE commended both the ARRL 
and the W5YI group for their joint cooperation 
in uncovering the irregularities in the L.A. test¬ 
ing sessions. He also praised them for their 
quick action in suspending the Volunteer 
Examiners believed to be involved. TNX 
Westlink Report, No. 664, December 31, 
1993; ARRL; and, Newsline. 


Cheap Chips _ 

Less expensive integrated circuits are on 
the way because Sumitomo Chemical recently 
resumed production of epoxy resin. This spe¬ 
cial resin is necessary to produce memory 
chips. Experts believe this may lead to a quick 
end of the worldwide shortage of memory ICs. 

Sumitomo Chemical has dominated world¬ 
wide production of epoxy resin. Production 
was interrupted last summer, however, by an 
explosion at the manufacturing plant. Another 
Japan-based chemical firm, Nippon Kayaku, 
says its new resin production facility will soon 
be constructed. It will produce resin for a 16- 
megabit DRAM chip. TNX Westlink Report. 
No. 664, December31, 1993. 


3-D Moving Forward 

Following a series of meetings in both the 
United States and Germany, AMSATs Phase 
3-D Project Development Team has stepped 
up construction speed on amateur radio's 
newest satellite. Organizers say the project Is 
“on track” for the launch of Phase 3-D slated 
for 1996. 

According to Engineering V.P. Dick Jansson 
WD4FAB, "Each country's team is performing 
their assigned tasks very well.” Dr. Tom Clark 
W3IWI, AMSAT North America's President 
Emeritus, added that the team is ” . . . really 
pulling together as an international group. 
Thanks to the work of our European, South 
African, and Japanese friends, it now looks 
like we will have some superb cameras, some 
really 'hot' receivers, and some very powerful 
transmitters on Phase 3-D.” Clark is now a 
key member of the team's Global Positioning 
System experiment group. TNX Keith Baker 
KBISFj 
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Getting Started With 
Satellite Imagery 

Enjoy a bird’s-eye view using your PC and VHF rig. 

by Tom Glembocki K04BD 


N ow that the amateur ranks arc grow¬ 
ing again with large numbers of no¬ 
code licensees in the VHF bands, it may 
be lime to look at what else can be done 
with some of this VHF radio equipment 
coupled to a personal computer. With 
very little effort, a VHF receiver. 2 meter 
antenna and personal computer can be 
pulling in signals from the orbiting weath¬ 
er satellites and displaying these images 
on the screen. Receiving weather imagery 
from one of these satellites operating in 
the VHF frequencies is no harder than lis¬ 
tening to the local repeater. Here's a guide 
to what it lakes to get going in this capti¬ 
vating hobby. 

The driving force in making the recep¬ 
tion of imagery easier than ever is. of 
course, the march of technology. The Na¬ 
tional Oceanic and Atmospheric Adminis¬ 
tration, NOAA. recently celebrated the 
30th anniversary of the first polar orbiting 
weather satellite. TIROS-I. launched 
April I. I960. Three years alter that his¬ 
toric launch, on December 21, 1963, the 
launch of TIROS VIII made imagery col¬ 


lected by satellite directly available to 
hundreds of ground stations. Many of 
these early stations were amateur radio 
operators because they had the VHF radio 
equipment in the shack and the technical 
know-how to track and tunc into the 
weather imagery, nicknamed "Direct 

“The driving force in 
making the reception of 
imagery easier than ever 
is, of course, the march 
of technology.” 


Readout" by NOAA. In the 1970s. 73 
Magazine published the Weather Satellite 
Handbook by Ralph Taggart WB8DQT. a 
book which has become the bible for 
weather satellite do-it-yourselfers. The 
latest edition of this handbook, now pub¬ 
lished by the ARRL. was printed in 1990. 


Of course, advancing technology has al¬ 
ready made some of the hardware projects 
in this edition out of date! (The book is 
still very useful and is a “must have” for 
the satellite information content.) 

The primary change that has taken 
place in the last few years is the influence 
of the personal computer. A good way to 
stay in touch with the technology changes 
for satellite imagery, besides reading 73 
Magazine, is to subscribe to the "labor of 
love" journal. WeatherSat Ink. -4821 Jessie 
Drive. Apex NC 27502: Fax: (919) 362- 
5822: published quarterly for $18 US, S23 
foreign per year. Over the past 30 years 
radio amateurs have been building data 
demodulators for the satellite signals and 
have concentrated on converting old 
Western Union fax machines or slow-scan 
TV equipment for display devices. With 
the prevalence of personal computers 
equipped with displays capable of faithful 
rendering of imagery at affordable prices, 
radio amateurs no longer have to “roll 
their own" to display good imagery. De¬ 
modulator hardware has also become in¬ 
credibly inexpensive. Many companies, 
some of them advertising in the pages of 
this magazine, now offer plug-in cards 
that do all the work. One of the cards, the 
WEFAX Explorer from Quorum Com¬ 
munications. Inc., even includes the radio 
on the computer card! This is an instant 
weather satellite ground station—just add 
an antenna. 

What's Up There? 

Every day. a half dozen satellites cir¬ 
cling the earth continuously take pictures 
of the planet below in an orbit that com¬ 
pletes every hundred minutes. The picture 
information scanned from the terrain be¬ 
low is broadcast a line at a time as the bird 
moves forward in orbit. This information 
can be received by any radio listening be¬ 
low as the signal passes over. No complex 
antenna tracking or tuning is required. The 
NOAA polar orbiters use a 5 watt trans¬ 
mitter broadcasting an FM signal on one 
of two frequencies, 137.5 MHz or 137.62 
MHz. and are Hying at an altitude of about 
400 miles up. The signal is loud enough 
that I have been able to hear it on my 



Photo A. A false color risible light picture of the United Stales received over shortwave radio. 
(Photo courtesy of Software Systems Consulting. I 
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Photo B. This picture was received from a NOAA polar orbiting 
satellite till 137 MHz. It shows Hurricane Andrew as it approached 
landfall near Florida. (Photo courtesy of Software Systems Con¬ 
sulting.) 



Photo C. A false color pictire of the Amazon River Basin. The blue 
Amazon River can be seen against the green background of the jun¬ 
gle. The white areas with red highlights indicate thunder cells that 
form over the Amazon Rain Forest daily, contributing to the lush 
growth there. (Photo courtesy of Software Systems Consulting.) 



Photo D. A colorized picture of the western United States showing atmospheric moisture as a 
function of color. A legend is visible across the lop of the display, but essentially the order of 
colors is: black, blue, green, yellow, red, and white. This order of colors shows progressively 
greater moisture content in the atmosphere. (Photo courtesy of Software Systems Consult¬ 
ing) 



Bearcat 100XL hand-held scanner with a 
rubber duckic antenna. Of course, lor best 
results a good omnidirectional VHF an¬ 
tenna is helpful. You don’t need a special 
137 MHz antenna—any 2 meter omnidi¬ 
rectional antenna will do because we arc 
not interested in transmitting and thus are 
not too concerned with VSWR. A 2 meter 
beam will also do well, but because the 
beam is directional, you will have to con¬ 
stantly aim the antenna at the satellite as 
the satellite travels overhead. 

The Russians also have a series of 
weather satellites in the same 137 MHz 
frequency band as NOAA and these are 

“Knowing when to 
listen is the key to 
any capture of 
satellite imagery. ” 


even easier to hear because they use a 7 
watt VHF transmitter for their signal. 

Knowing when to listen is the key to 
any capture of satellite imagery. In the old 
days before computers (1980s), to deter¬ 
mine if a satellite was passing overhead I 
used to leave my Bearcat scanner running 
with the squelch on and the volume 
slightly turned up. When a satellite passed 
over, the radio would unsquelch and the 
loud 2400 Hz beeping of the passing 
satellite would ring throughout the 
house—usually just as the family was sit¬ 
ting down for dinner. Technology has 
fixed this problem—there arc now over a 
dozen brands of tracking programs avail¬ 
able that graphically display on the screen 
where all the weather satellites arc located 
at any point in time and, more important, 
when the next one will be passing over 
your QTH. Some of these programs arc 
available as shareware and others are pro¬ 
grams for sale. I use InstaTrak sold by 


AMSAT for $80: however, as with any 
program, all the tracking programs 
achieve the same goal—satellite orbit pre¬ 
diction. The differences are in user inter¬ 


face, presentation of the data, and bells 
and whistles. One of the shareware pro¬ 
grams, TRAKSAT, is available from the 
following BBSs: Celestial at (513) 427- 


73 Amateur Radio Today • March, 1994 13 




















Photo F. Three-dimentional image of Hurricane Andrew taken from 
NOAA-U. (Photo courtesy of Quorum Communications. Inc.) 


Photo G. A morning IR Meteusal shot taken when things were still 
cool. Note the false color from software. (Photo courtesy of Multi- 
FAX.) 


0674. SalTrakers at (714) 590-4382 or 
Quorum Communications. Inc. at (214) 
915-0346. 

The following tabic lists the currently 
operating Russian and US weather satel¬ 
lites: 

POLAR Orbiters 


NOAA-9: 
NOAA-IO: 
NOAA-II: 
NOAA-12: 
METEOR 2-20: 
METEOR 3-3: 
METEOR 3-4: 


137.62 MHz 
137.50 MHz 
137.62 MHz 
137.50 MHz 
137.85 MHz 
137.40 MHz 
137.30 MHz 


Once you know when to listen, wail for 
the familiar beeping sound to be faintly 
heard in the static as the satellite rises 
above the horizon. When the signal gets 
loud and strong enough to be noise-1 rec. 
start up the image capture program and 
watch in awe. Line after line that the 
satellite passes over will appear on the 
computer screen. Each line represents a 
swath about 2.800 km wide from cast to 
west. If it's winter, you may see snow on 
the ground in the imagery, or possibly ice 
flows in rivers and large bodies of water. 


Summer reception will show the devel¬ 
opment of thunderstorms, or differences 
in vegetation cover and farm crop devel¬ 
opment. I usually sit in endless fascina¬ 
tion at the pictures that appear before me 
on the computer screen. 

VHF Radios for Weather Satellites 

Many popular "police" scanner radios 
are available from Uniden Bearcat, Radio 
Shack and others. These cover the 136 to 
137 MHz satellite band. If you use a scan¬ 
ner receiver, the regular communications 
IF bandwidth of the scanner is probably 
not optimum. The ideal IF bandwidth of 
your receiver needs to be about 42 kHz. A 
wide bandwidth will mean the signal will 
be weak and there may be too much back¬ 
ground noise to see the picture. If the 
bandwidth is too narrow, the while areas 
of the picture may come out gray or noisy. 

The March 1991 issue or 73 Magazine 
has an article by John Hoots on page 12 
with a description of modifications that 
can be made to some scanners to improve 
the IF bandwidth. 

Another approach would be to use a 
high quality VHF/L'HF receiver, such as 
the ICOM R7100 shown in the cover pho¬ 


to. This rig works well and will even cor¬ 
rect for doppler shift as the satellite 
approaches and retreats. 

Ready-made satellite receivers with the 
correct IF bandwidth arc available from 
several sources. These sources are: 

Vanguard Labs. 196-23 Jamaica. Hollis 
NY 11423; tel. (718)468-2720. 

Hamtronics, Inc.. 65-D Moul Road, 
Hilton NY 14468-9535; tel. (716) 392- 
9430. 

Quorum Communications. Inc.. 8304 
Esters Blvd., Suite 850. Irving TX 75063: 
tel. (214)915-0256. fax (214) 915-0270. 

Spectrum International. PO Box 
1084. Concord MA 01742; tel. (508) 263- 
2145. 

PC Satellite Image Capture Cards 

The audio from the earphone jack of 
your scanner needs to go to a weather 
satellite facsimile card in your PC. The 
software that comes with the PC card docs 
the rest. For best results you need a VGA 
or SuperVGA monitor on the PC. Thai's 
all there is to it! 

Here are a few prices for various weath¬ 
er facsimile PC cards: 



Vendor Addresses: 


A & A Engineering 

Quorum Communications, Inc. 

Timestep (dist. by Spectrum International) 

2521 W. LaPalma, Unit K 

8304 Esters Blvd., Suite 850 

Spectrum International 

Anaheim CA 92801 

Irving TX 75063 

P.O. Box 1084 

Te. (714) 952-2114 

Tel. (214)915-0256 

Concord MA 01742 

Fax (714) 952-3280 

Fax (214)915-0270 

Tel. (508) 263-2145 

Multi FAX 

143 Roliin Irish Road 

Satellite Data Systems 

P.O. Box 219 

Vanguard Electronics 

196-23 Jamaica 

Milton VT 05468 

Cleveland MN 56017 

Hollis NY 11423 

Tel. (802) 293-7006 

Fax (802) 893-6859 

Tel. (507) 931-4849 

Tel. (718) 468-2720 

OFS WeatherFAX 

SSC/Software Systems Consulting 

WeatherSat Ink 

6404 Lakerest Ct. 

150 Avenida Cabrillo, Suite C 

4821 Jessie Dr. 

Raleigh NC 27612 

San Clemente CA 92672 

Apex NC 27502 

Tel. (919) 847-4545 

Tel. (714)498-5784 

Fax (919) 362-5822 


14 73 Amateur Radio Today March, 1994 








•Mullifax S250 

•OFS WealherFAX 5445 

assembled 
and tested: 
S395 kit form 

•Timestep ProSat S399 

•Satellite Data Systems S799 


•Quorum Communications. Inc. S695 

Check the ads in 73 Magazine or 
WeatherSai Ink for features and other 
available equipment. An example of a 
package deal is the one from Quorum 
Communications. Inc. For $495 they have 
a combination receiver and demodulator 


card that plugs into your PC. The addition 
of an omnidirectional VHF antenna is the 
only other piece of equipment you need 
(in addition to your computer). 

Once you start pulling in satellite im¬ 
agery on your computer screen you'll be 
hopelessly addicted. The imagery changes 
every day with the weather and seasons. 
You may find yourself looking forward to 
that next big snowstorm or hurricane so 
you can have a bird's-eye view from the 
comfort of your shack. As with all hob¬ 
bies. once you get hooked you start look¬ 
ing for ways to do more and more. 

Well, satellite imagery doesn’t disap¬ 


point. After the initial thrill o’ pulling in 
images live from space wears cff. a whole 
new world remains open for etploration. 
Temperature calibration of the itfrared im¬ 
agery from these birds allows yru to mea¬ 
sure water temperatures. Color enhance¬ 
ment of the temperature differences on the 
PC screen will reveal the Gulf Stream or 
Labradorian current or where the >est fish¬ 
ing is. Several individuals have hunched 
successful businesses marketing .ea sur¬ 
face temperature maps to maritas and 
commercial fisherman. In the nonlhs 
ahead we hope to present many fa:ets to 
this fascinating hobby. Stay tuned! Q 
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Using the World’s Most 
Accurate Frequency Standard, 
Part 3 

Building a good secondary frequency standard . 

by Bob Roehrig K9EUI 


A good frequency siandard is an impor¬ 
tant piece of test equipment for any 
shack. With a little effort, you can build a 
unit that is 10 or 100 times more accurate 
than the oscillators found in most frequency 
counters. 

Crystals arc variable devices. They must 
be used with care to operate correctly. The 
main problem with an oscillator is drift, 
which is caused by many things: 

I. Crystal aging 

2. Temperature change 

3. Varying drive levels 

4. Oscillator component variations 

5. Circuit loading changes 

6. Power supply variation 
All these variables must be kept to a mini¬ 
mum to end up with a stable oscillator. Most 
of these items have been discussed in detail 
in other articles and I recommend that you 
read as many as you can of the references at 
the end of this article. The frequency stan¬ 
dard described here has been designed to 
keep these variations to a minimum. 

There arc two ways to mi mi mi ze the tem¬ 
perature drift problem. You can use a circuit 
with temperature compensating components 
that have the opposite temperature coeffi¬ 
cient of the crystal (a TXCO): or you can 


use a standard circuit and just keep the crys¬ 
tal and the oscillator at a constant tempera¬ 
ture. which is far easier. Just holding a crys¬ 
tal at a constant temperature is not quite 
good enough either. The temperature must 
be set at the upper turning point to be the 
most stable. 

As a crystal is heated up above room tem- 

“Crystals always age, 
meaning that the frequency 
will naturally change with 
use even though everything 
else remains constant. ” 


pcraturc. its frequency decreases. The rate it 
decreases depends on how the crystal was 
cut. As the temperature increases the fre¬ 
quency eventually stops decreasing, then be¬ 
gins to go up. This leveling out area is called 
the turning point and this is where the crys¬ 
tal should be operated. 

Crystals always age. meaning that the fre¬ 
quency will naturally change with use even 
though everything else remains constant. 
Aging is said to decrease logarithmically 


with time and will eventually drop off to a 
low rate of a lew parts per million per year 
or less. Aging can be kept to a minimum by 
using the lowest crystal drive current possi¬ 
ble. The most efficient way to control drive 
is with an AGC circuit. That way the circuit 
gain is initially high to start oscillation, but 
then is reduced to a level just high enough to 
maintain oscillation. 

The Oscillator Circuit 

If you read the references listed below you 
will find out that there are dozens of oscilla¬ 
tor circuits. all claiming to have some advan¬ 
tage over another. The oscillator I chose is 
similar to the Goral circuit, which is a varia¬ 
tion of the Colpitis circuit. The Goral circuit 
adds a follower (Q2) which provides power 
gain. This permits using much larger values 
for the capacitors. C l and C2, which reduces 
drift caused by minor variations in these 
component values with temperature change. 
It also reduces any capacitance effect caused 
by the oscillator device. (Ql) itself. 

The main difference between my oscilla¬ 
tor and the Goral circuit is the use of ampli¬ 
fied AGC to control the drive level, rather 
than the simple scheme used in the original 
Goral circuit. The negative AGC voltage 
(typically -2 volts) is applied to the gate of 
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Photo A. A view of the frequency standard front panel. 


Photo B. A view from the rear showing the shelf and thermos bottle. 
Note the power, transistors, voltage regulators, and outer oven heater 
resistors. 











Ql. With this circuit, crystal drive is reduced 
to less than 10 microwatts (less than 1/100 
of what it would be without AGC). 

Q3 is an additional follower to isolate the 
following stages from the oscillator itself. 
Because of AGC action, the DC level on the 
emitter of Q2 operates near ground, so Q3 
must be a PNP device to provide proper DC 
operation. 

Q4 and Q5 are high-gain amplifiers and 
follower Q6 provides a low source 
impedance for the AGC detector circuit, D1 
and D2. Q7 and Q8 provide a TTL-compali- 
blc output signal. The output is a nearly 
symmetrical 5 volt square wave. 

D4 and C16 perform as a variable capaci¬ 
tance diode to allow electrical fine-tuning of 
the oscillator frequency. The control voltage 


is provided by the divider consisting of R26 
and Rl. R1 is a 10-tum precision pot with a 
counter dial, mounted on the front panel of 
the unit. Increasing the resistance of Rl in¬ 
creases the frequency. Although the adjust¬ 
ment is somewhat nonlinear, the tuning rate 
is roughly one part in 10* per turn. 

The Ovens 

To be effective, the crystal and oscillator 
must be kept at a constant temperature, as 
said before. This means they must not be af¬ 
fected by changes in the surrounding envi¬ 
ronment. While testing my original oven 
unit, which housed everything in a minibox, 
I noticed that even a few degrees change in 
room temperature affected frequency. I fi¬ 
nally decided that the best and most easily 


available housing for this unit would be a 
thermos bottle. The model I chose is the 
one-pint Food Jar model 7221. The top cup 
is not used. 

The oscillator circuit is housed inside the 
thermos bottle and the oven heater consists 
of four 10 ohm 10 watt resistors (Figure 2, 
R26-29). Temperature control is provided by 
a thermistor (Figure 2. RT1) which is con¬ 
nected to the bridge circuit of Figure 2. 

Even with the use of the thermos bottle 
housing and the proportional control 
scheme, outside temperature changes can 
still affect the inner temperature. This is 
solved by a second outer oven which is also 
proportionally controlled. The housing for 
the entire unit consists of a 3/4"-thick parti¬ 
cle board box attached to the back of a 12"- 
high relay rack panel. The box dimensions 
are: 14" wide by 10" high by 10" deep. The 
inner surface of the front panel is lined with 
styrofoam insulation. The thermos bottle is 

“To be effective, 
the crystal and oscillator 
must be kept at a constant 
temperature 


fastened by its handle to a shelf which fas¬ 
tens to the rear panel. 

Some of the oven control components 
(Q3. Q4, IC4, IC5, and associated compo¬ 
nents) arc mounted on a 3" by 7" metal plate 
that is fastened to the rear panel. Resistors 
R30-33 mount on terminal strips on the shelf 
in front of the thermos bottle. (See photos.) 
Front panel connections to the frequency 
control pot and the meter selector switch are 
made through an 8-pin Cinch-Jones connec¬ 
tor. A connector assembly is also used on 
the cabling from the thermos bottle so it can 
be easily disconnected and removed. Power 
and the I MHz output are connected to a 
barrier strip on the rear panel. If you use an 
external meter rather than an internal one as 
I did, you will need a larger barrier strip than 
one with only four screws. 
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Q3 and Q4 can be directly mounted to the 
aluminum panel in back since the collectors 
arc at ground, but IC4 and IC5 must be insu¬ 
lated from the panel. I chose to mount them 
on individual heal sinks which are insulated 
from the panel with plastic hardware. 

The thermos bottle is prepared by screw¬ 
ing in the stopper fairly tightly. The bottom 
of the unit will be the side of the bottle with 
the handle. This will be screwed to the bot¬ 
tom of the shelf. Mark the top edge of 
the stopper with a marking pen. then remove 

The inner heater and crystal assembly is 
constructed on a 2"-square piece of alu¬ 
minum. This is mounted on the blank end of 
the oscillator board 
with three small 
screws and nuts. 

The crystal socket 
mounts near the 
center of the alu¬ 
minum with a small 
“L” bracket so the 
crystal is centered on the aluminum. On the 
end of the bracket, drill the board and the 
aluminum plate to mount two small L brack¬ 
ets which will mount the board assembly to 
the back of the bottle stopper. Using epoxy 
cement, glue two of the 10 ohm resistors 
along the outer edge of the aluminum plate. 
Then glue the other two resistors on top of 
these. Apply 8 to 9 volts DC to the oscillator 
circuit to make sure it and the crystal are 
operational. Then glue the thermistor (RT1) 
to the top surface of the crystal. Use sheet 
metal screws to mount the oscillator board 
L brackets to the bottle stopper. Make sure 
you position the board so it will fit into the 
bottle and be sure the top side of the board 
is towards the top mark you made on the 
stopper. 


Tests and Setup 

All connections should be made except to 
the oven resistors and Rl. Connect a pair of 
wires to Rl using the two terminals that in¬ 
crease in resistance as the pot is turned 
clockwise. This way the resistance of Rl can 
be read directly from the counter dial. 

Temporarily connect the pot to the control 
board in place of RX1. Ground the frequen¬ 
cy control lead of the oscillator circuit (Fig¬ 
ure 1, point F). With the oscillator out of the 
bottle, apply power to the unit. Connect a 
frequency counter to the oscillator output. 
This counter should be warmed up for at 
least 30 minutes in a stable temperature en¬ 
vironment and its time base should be as 


close as possible to its correct frequency. Set 
the counter for a gate time of 10 seconds so 
you can read to the nearest 1/10 Hz. 

Adjust C17 on the oscillator board for a 
frequency of 1,000.020 Hz. Turn off the 
power and install the oscillator inside the 
thermos bottle. Connect the inner oven leads 
to Q3 and IC4. Connect a DC voltmeter to 
the output of IC4. Turn on the power and ad¬ 
just R11 for 9.5 volts. Connect the voltmeter 
to the emitter of Q3 to monitor the oven 
voltage. 

The following procedure will determine 
the crystal turning point temperature and 
may take several hours. Set Rl to 2k and 
wait until the voltage across the oven stabi¬ 
lizes. Then note the frequency. Decrease the 
pot resistance in 100 ohm steps, waiting for 


temperature stabilization each time, and note 
the frequency. Repeat this procedure until at 
some point the frequency will begin to in¬ 
crease rather than decrease. Reset the pot to 
the resistance where you obtained the lowest 
frequency. You have now found the turning 
point. Do not be surprised if you must have 
the oven temperature as high as 80 degrees 
C. Even though you specify a 55-degree 
crystal temperature, the actual turning point 
may be much higher than this. 

The frequency should read between 
999.992 and 999,998 kHz. If it does, you are 
OK. If not, note the exact frequency and turn 
off power. Remove the oscillator from the 
bottle and let it stabilize to room tempera¬ 
ture. Then reapply power and adjust C17 to 
increase or decrease the frequency by the 
amount it was off from 999.995 kHz. 

Disconnect the pot from the oven control 
board and install a fixed resistor (or resis¬ 
tors) of the same value as the pot for RX1. 
Now connect the pot as R1 to the oscillator 
board. With the inner oven at normal tem¬ 
perature. you should now be able to adjust 
Rl for exactly 1 MHz. 

Connect the outer oven resistors to Q4 
and IC5. Connect the voltmeter to the output 
of IC5 and adjust R23 for 9.5 volts. RT2 and 
R16 will set the outer oven temperature to 
between 40 and 45 degrees C. 

The thermistors and the temperature set 
resistors (RX1 and R16) are connected to a 
bridge circuit which is powered by the 6 and 
8 volt supplies. This low voltage across the 
bridge prevents the current from heating the 
thermistors by the bridge source. The DC 
output from the bridge is amplified by 
1,000. When the oven is cold. The amplifier 
outputs are near ground. Because of this and 
the 2 volt drop across LED2 and 3, driver 
transistors Q1 and 2 are turned on. which 
turns on Q3 and 4. When the temperature set 
point is reached the amplifier output swings 
positive, which forward biases the LED and 
turns off the oven con¬ 
trol transistors. At nor¬ 
mal operating temper- 
. the inner oven 
voltage will run 
around 4 volts and will 
vary slightly as slight 
corrections arc made. 

The entire unit should be continuously 
powered from a 12 volt battery which is kept 
charged with a trickle charger to maintain 
battery voltage. In the event of a power fail¬ 
ure, the battery will keep the unit operational 
down to the point where the battery reaches 
11 volts. 

R24 and 25 are used to monitor the oven 
voltages with a 50 microamp meter. This can 
be the same meter that is used for the 
WWVB receiver and the digital comparator 

The output of the oscillator is connected 
to the 1 MHz input of the comparator and 
R1 is used to adjust the frequency for mini¬ 
mum phase shift compared to the WWVB 
signal. The oscillator output can also drive 
other devices up to the point where it is 


“Even with the use of the thermos bottle housing 
arid the proportional control scheme, outside temperature 
changes can still affect the inner temperature. ” 
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The TW-1 Cheap Digital 
Front Panel 

Easy thumbwheel tuning for the Techno-Whizzy 1. 

by John Welch N9JZW 


W ay back in the December 1992 issue we 
built a Direct Digital Synthesis (DDS) 
HF CW Transmitter called the Techno- 
Whizzy 1. It was quite a nifty gizmo, but it 
had a few limitations. One of the most annoy¬ 
ing was that the frequencies were hardwired 
in, using diodes for 11 "channels” with one 
“channel” being set. in binary, via dip switch¬ 
es. This limited you to only 12 different fre¬ 
quencies, with no easy way to go "up 10” if 
"vour” frequency was in use. 

Using diodes, however, did have one big 
advantage—it was cheap. Doing a real front 
panel with keypad input. LCD display, tuning 
knob, memories and so forth is a moderately 
expensive proposition. It will give you the 
most features, but it will cost about $150. 

While Victor Morin VEIABC was solving 
this shortcoming one way (see his article. 
"Computer Control for your Direct Digital 
Synthesis VFO.” 73 Amateur Radio Today. 
February 1994). I was working at another 
solution. 

What I wanted was something small, sim¬ 
ple and portable. It should add little to the 
power consumption, but give me the freedom 
to change to whatever frequency I wanted 
without needing to carry a whole PC along. 

Mix three parts frustration with one part 
inspiration and you get the TW-I Cheap Dig¬ 


ital Front Panel. It doesn't have all the bells 
and whistles that a real radio would have, but 
then again it doesn’t cost an arm and a leg ei¬ 
ther. It's simple to build, uses parts that are 
readily available on the surplus market 
(cheap), and requires no adjustments. Just 
plug it in and it works! 

The TW-1 Cheap Digital Front Panel uses 
thumbwheel switches as the display and input 
device. Using the most common scheme for a 
look-up table would not have worked well, 
due to the number of output bits (23) and the 
large number of address lines (26). This 
would have required several megabytes of 
EPROMS and a board about a foot square. 
Not good enough! 

A massive brain-hiccup got me thinking— 
I could make it run to 21.50 MHz in 10 kHz 
steps using three 27C256s, since that was on¬ 
ly 14 bits of address and 23 bits of data out. I 
could go from 0 to 9990 Hz in 10 Hz steps 
using 12 address bits, which meant another 
two 27C256s. By adding the outputs. I would 
get the correct frequency input to the TW-1 
for a fraction of the cost! And so it was done. 

How It Works 

By now, the power supply section should 
be pretty familiar stuff: +12 comes in JI, 
through diode D1 (to prevent damage in case 


you plug the unit in backwards), past an anti- 
ripple cap (Cl), through the three-terminal 5 
volt regulator U1 and past another anti-noise 
anti-ripple filter cap (C2). Diode D2 is there 
as a safety feature—if you’re driving an in¬ 
ductive load this prevents the power-off spike 
from blowing up the voltage regulator. 

The frequency is selected on the thumb¬ 
wheel switches, SW-1 through SW-7, SW-I 
through SW-4 (a block marked UI3 on the 
schematic) control the high-position 
EPROMS and SW-5 through SW-7 (UI4) 
control the low-position EPROMS. This al¬ 
lows setting the frequency in 10 Hz steps 
from 0 to 21.5 MHz (the upper limit on the 
TW-1 VFO board). 

The thumbwheel switches are connected to 
the address lines of the EPROMS, at the junc¬ 
tion of the pull-up resistors and the EPROMs. 
On the EPROMS, the address lines are pulled 
to +5 volts by resistors (RPI and RP2). The 
thumbwheel switches pull some of these lines 
to ground, based on the switch settings. 

The EPROMS form a look-up table: the 
output of the EPROMS are the binary settings 
to the TW-1 VFO board needed to make it 
run on the frequency you've selected at the 
switches. There are five EPROMS, with each 
PROM giving a portion of the 23 data bits 



Photo A. The completed board. 
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There are two banks of EPROMS, one for 
the MHz and high kHz digits (U2-U4) and 
one for the low kHz through 10 Hz (U5 and 
U6). The output of each bank is added to¬ 
gether by U7 through U12. six 4-bit adders 
with carry. The resulting 23-bit value gets 
connected to the input of the Q2220 DDS 
chip via the 50-pin header (J1) and ribbon ca¬ 
ble. 

The whole frequency selection stage is 
static (that means it uses no clock signals, it's 
just DC voltages). Changing frequency is as 
easy as flipping the switch. There is some 
propagation delay through the Q2220 chip, 
but it takes so little lime (110 nanoseconds) 
that it’s effectively instantaneous. There’s lit¬ 
tle or no drift using the Epson oscillator, so 
you’ll be right on frequency from the mo¬ 
ment you turn the TW-1 on. 

The Program 

For those of you with an EPROM burner 
and Borland C 2.0 or later. I’ve included the 
source code for the program to build the 
EPROM tables. For those without these. I’ve 
also included the 5 EPROM files. U2 through 
U6. These arc available on the 73 Magazine 
BBS at (603) 924-9343. 300 through 2400 
baud. 8 bits, no parity. There is a source for 
kits for this project at the end of the article. 
And that leads us to ... 

How to Build It 

I would strongly suggest buying the circuit 
board for this, unless you can make your own 
plated-through holes. There are quite a few 
connections from the top to the bottom 
(called “vias"). Also, there arc traces that 
connect under the adder chips. These make 
life very difficult if the connections are not 
plated through. You can do it (I did. Once. 
Never again!) but doing so takes a lot of pa¬ 
tience and time for debugging. Be fore¬ 
warned! 

Build the power supply first. Install Ul. 
the 5 volt regulator. Make sure it matches the 
outline on the silk-scrccn. Also. Ul will get 
hot so put a TO220-lype heal sink on it. 

Install the two protection diodes. Dl and 
D2. making sure the banded end points the 
same way as the silk-screen. Install the filter 
caps. Cl and C2. next. Finally, install the 
wires that will lead to your 12 volt supply at 
J2. 

Temporarily solder a 10k resistor in paral¬ 
lel with C2 (from +5 to ground) and apply 
power. Across the resistor you should read 5 
volts DC (plus or minus about 0.2 volts is 
fine). If you get nothing (0 volts), check Dl 
for correct polarity. The cathode (banded 
end) goes towards the voltage regulator. If 
you get 12 volts, check D2 for correct posi¬ 
tioning. If that’s correct, you may have a bad 
regulator (or it may be installed backwards). 
Correct any problems here before continuing. 

Remove that 10k resistor and proceed by 
soldering in the 50-pin cable connector Jl. 
Solder in the adder chips. U7 through U12. 
Either 27HC283 or 27LS283 chips will work, 
but the HC parts consume slightly less power. 

Attach the ground jumpers, following the 



Figure 2. PCB artwork: a) Top: b) Bottom as seen front top: 
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c) Jumpers; d) Silk-screen parts placement overlay. 


lines on the silk-screen. These jumpers bring 
ground to some isolated bits of the circuit. 

Take two pieces of ribbon cable, each 15 
wires wide and about 8-10 inches long. Peel 
all the wires apart for about two inches on 
each end. Strip and tin both ends. 

Solder one end of the cable to the pads un¬ 
der the pull-up resistors (RP1 and RP2). 
Then, solder the resistors RP1 and RP2 (each 
set consists of 15 10k to 20k ohm 1/8 watt re¬ 
sistors) in over the top of the wires. 

Next, solder-in the EPROMs (U2-U6) (it 
would be a good idea to use sockets for the 
PROMs, as 1 will probably be changing the 
code in them when I get the receiver done). 
Note that the EPROMs “point” the opposite 
direction as the adders! This is correct. 

Now comes the fun part—hooking up the 
thumbwheel switches to the ribbon cables. 
Start out by looking at the back of your 
thumbwheels. There should be five pins (or 
traces or places to solder wires on) labeled 1, 
2, 4, 8 and Common (sometimes just C). 
Those are the connections we'll be using. On 
the switches in the kit there is another unused 
pin: /C, or NOT COMMON. 

If your switches are labeled 1 through 10 
plus Common, you have the wrong type of 
switches. Some surplus houses have these 
very cheap because few people want them. 
They will not work with this board, and can¬ 
not be modified to work with it. The correct 
type of switch is a BCD TRUE OUTPUT 
switch. 

Tracing back from the board, find the four 
wires labeled ID through 8D. Solder wire ID 
to connection 1 on the tens digit (that’s the 
right-most digit you have). Solder wire 2D to 
connection 2, 4D to connection 4, and 8D to 
connection 8. 

Repeat the procedure for wires IB through 
8B on the hundreds digit, and wires 1A 
through 8A for the thousands digit. Move 
over to the other cable and do the same with 
“D” connecting to the ten-thousands digit, 
“C” to the hundred-thousands digit, “B” to 
the one megahertz digit, and “A” to the 10 
megahertz digit. 

Note that wire set A only has two wires, 

1A and 2A. Leave the other two wires uncon¬ 
nected for now (we’ll use these in the receiv¬ 
er project). 

Tie all the COMMON connections on the 
switches together and run a wire from there 
to the ground on the board. There is a pad 
just between U2 and the resistors for this. 

Set all the switches to 0 and apply power 
to the board. First, check the power and 
ground pins on J2 for +5 and 0 volts. Then go 
across the data pins. All of these should read 
less than 0.2 volts. 

If one doesn’t, trace it back through the 
adder to the EPROM. Is the adder getting a 5 
volt input where it shouldn't be? If not. either 
the adder is defective, there’s a short in some 
trace, or the adder may not be getting power 
and ground. 

If the EPROM is putting out a 5 volt sig¬ 
nal. check the pull-up resistors. At the junc¬ 
tion of the resistors and the ribbon cables, all 
should read 5 volts. If any do not. you may 
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Photo D. The TW-I DDS board surrounded by the new TW-1 and the original TW-I. 


ppd. Circuit boards for the above arc avail¬ 
able from FAR Circuits, I8N640 Field Ct., 
Dundee IL60118 for S20 plus SI.50 shipping 
and handling. Programmed EPROMS are 
available in small quantities from the author. 

Future boards will include a receiver and 
bandpass Filter, an improved amplifier, an up- 
mixer to complete the HF coverage, and an 
SSB generator. Others planned include a fully 
digital front panel, a tracking signal genera¬ 
tor. 6m and 2m transverters, and perhaps a 
different DDS board. 

For more information, or if you've de¬ 
signed a board you'd like to tie into the TW- 
1, write to me at either of the following ad¬ 
dresses: 

jjw@seastar.org 

or 

John Welch 

1307 N. Richmond Rd. Apt H 

McHenry IL 60050 _ 

USA “* 


Photo C. The new TW-I in a nice enclosure. 

have mis-wired the switch or you may possi¬ 
bly have a short on the circuit board. 

Now, set the switches to 1431300, 
and check the voltages again. You should 
have (from left to right on J2) 
100001010011110110110100, where 1 indi¬ 
cates 5 volts and 0 indicates 0 volts. If not, 
trace the signal back as above. 

If you've gotten this far. the board seems 
to be functional. We can give it the final test 
now. Remove power and attach it to the TW- 
I DDS board by plugging the 50-pin cable to 
the 50-pin connectors on each board. Note: 
You shouldn’t have the diode board hooked 
up at the same time. 

Hook the thumbwheel board back up to 12 
volts and hook a frequency counter to the 
output of the DDS board. As you change the 
switches, the DDS output should also change 
to your new setting. If it doesn’t change to 
the frequency you've got set, check the 
wiring on the switches (Did you hook a 4 up 
to a 1 by accident, like I did?). 

When it does track correctly, you’re all 
done with the electronics. Take some time to 
glop a little RTV or silicon bathtub caulk 
over the resistors and ribbon cable connec¬ 
tions. This helps keep those connections from 
breaking while you install it. 

Put it back in your TWI case, attach the 


amplifier and start calling CQ. You’ve 
got a stable digital wideband VFO, 
and you’re on your way to having a 
complete, state-of-the-art DDS transceiver. 


The TW-I is a modular Direct Digitally 
Synthesized radio. So far, the rig consists of 
the DDS VFO board that will cover from 3.2 
Hz to 21.5 MHz in 3.2 Hz steps, the Class A 
amplifier board (with additional optional fil¬ 
tering), and three different frequency selec¬ 
tion boards, the Thumbwheel Switch board 
described above, a computer-controlled par¬ 
allel interface and a cheap, less functional 
diode matrix board. Feel free to design your 
own board for it (I’m still looking for a good 
receiver and a better amplifier . . . hint . . . 
hint...). 

Kits for these boards are available from 
Elktronics at 12536 T.R.77, Findlay OH 
45840. telephone (419) 422-8206, for S79 


T ELECTROMAGNETIC FI ELD METER T 

Reduce exposure to potentially harmful 
electromagnetic fields. AlphaLab's handheld TrlField T " 

Meter measures AC electric fields, AC magnetic *' ,J 
and radio/microwave power density. Find ground .. 

AC current wires or measure high-field generators with 
the Magnetic setting (.2 - 100 milligauss, 60 Hz); identify 
poorly grounded or shielded equipment, high VDT or 
fluorescent light fields, distinguish hot vs. ground wires 
with Electric setting (.5 - 100 kV/m, 60 Hz); measure 
antenna radiation patterns, leaky microwave ovens, etc. 
on RF/microwave setting (50 MHz to 3 GHz, .01 to 1 
mW/cm 2 ). 

Electric and magnetic settings are omnidirectional, 
measuring full magnitude of fields without the need to 
reorient the meter. Price of $145 includes delivery and 
one-year warranty. 

AlphaLab, 1272 Alameda Ave, Salt Lake City, UT 84102 
Call (801) 532-6604 for speedier service or free 
literature on electromagnetic radiation health risks. _ 



WEATHER FAX - 



Complete Kit Only. $ 159.95 

Assembled & Tested. $189.95 

Optional 20 LED Tuning Aid... add $ 40.00 


| A&A Engineering 3U 
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73 Review 


1HI by Jim Hovanik N3KHM 

The CS-800 


Connect Systems, Inc. 
2259 Portola Rd. 
Ventura CA 93003 
Telephone:(800) 545-1349 
Price Class: S349 (suggested list) 


Connect System Inc. ’s Full Duplex Interconnect, 


T he CS-800 Full Duplex Interconnect is 
both a phone patch and a repeater con¬ 
troller/maker. When connected to a repeater, 
it can perform the basic repeater control func¬ 
tions and/or phone patch functions. When 
connected to a dual-band radio, it has the 
ability to make the dual-band radio a legal” 
one-way crossband repeater and/or allow for 
phone patch functions. It is not designed for 
simplex operation. 

The CS-800 provides all of the required 
controls for repeater operation. You set the 
CW identification, the identification time inter¬ 
val, the hang time, the time-out timer, and the 
courtesy beep CW character. The repeater 
can be turned on or off remotely via DTMF 
tones. 

The CS-800 also provides a slew of phone 
patch functions and options. The unit is capa¬ 
ble of tone or pulse dialing. There are nine 
programmable speed-dial memories. The 
phone patch can be operated either full-du¬ 
plex or semi-duplex. When in the semi-duplex 
mode, the mobile side of the conversation is 
not transmitted. Instead, beeps are sent over 
the air while the mobile is transmitting. This 
allows for a little privacy. You also set the ac¬ 
tivity timer, the time-out timer, and the identifi¬ 
cation options. It is possible to block the dial¬ 
ing of numbers over 10 digits in length. This 
prohibits dialing numbers out of the local area 
code. Four prefix restrictions are also avail¬ 
able. Restrictions can be any number or com¬ 
binations of numbers, such as 1, 0. 976, etc. 
Two access codes for the phone patch are 
available. One of the access codes can be 
set to override the toll and prefix dialing re¬ 


strictions. Manual dialing can be disabled. 
With manual dialing disabled, dialing is limit¬ 
ed to those numbers stored in the nine 
speed-dial memories. 

An optional plug-in relay is available. It can 
be activated remotely and can be configured 
as either a normally open or normally closed 
switch. Some radios need this relay to key 
the transmitter. 

Installation 

The manual does a good job of explaining 
the installation, setup, and programming in¬ 
structions. You must have some technical 
skill and ability to install this unit. [Editor’s 
Note: See the factory postscript at the end of 
this review for more information.] 

The Audio-In must be connected to either 
the discriminator output or the high side of 
the receiver's volume control. 

A COS (Carrier Operated Squelch) input is 
required. It must be connected to a point that 
has a voltage swing when a signal is re¬ 
ceived. You may choose to use your radio's 
CTCSS decode ability; just connect the COS 
to the logical output that goes either high or 
low when the properly encoded signal is re- 

The Audio-Out will connect to the mike- 
high line. 

The PTT connects to the transmitter's PTT 
line. It sends the PTT line to ground through 
a transistor. If your transmitter is keyed differ¬ 
ently, the optional auxiliary relay will furnish a 
relay closure to key your transmitter. 

The power requirement of the CS-800 is 
12 volts at 300 mA. It is reverse polarity pro¬ 


tected and has a low voltage sensor that will 
shut the unit off if the voltage drops too low. 
This protects the EEPROM’s programming. 

There are level adjustment pots for the mo- 
bile-to-land level, land-to-mobile level, DTMF 
level, status tones levels, CW ID levels, COS 
threshold level, and repeater audio. There is 
also a hybrid alignment procedure that 
lessens the feedback when using the full-du¬ 
plex phone patch with a full-duplex rig. The 
instructions are clear and easy to follow. 

Inside the cover is a keypad and a two-dig¬ 
it LED display. They are used to program the 
unit. The manual’s programming instructions 
are easy to follow, and when you are done, 
the program is saved in the EEPROM. The 
LED display also shows the DTMF tones as 
they are received and decoded. 

The Law 

Although the CS-800 was made primarily 
for commercial use, it can be put to good use 
in the amateur service. There are features in 
this unit that, if used or used improperly, 
would be illegal on the amateur bands. It is 
your responsibility to see that the specific ap¬ 
plication and use is legal. 

Many of the newer dual-band rigs offer 
crossband repeater operation. However, with¬ 
out a three-minute timer, or automatic station 
identification every 10 minutes, the legality of 
using these rigs as repeaters has been ques¬ 
tioned. The CS-800 will allow you to operate 
a legal one-way crossband repeater by pro¬ 
viding for all the required automatic controls. 
There is also a question as to whether a dual¬ 
band 2 meter/440 radio used for phone 
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patching is an auxiliary station. If it is an aux¬ 
iliary station, you must transmit to it on the 
specific frequencies allowed by Part 97 of the 
FCC rules. 

If you are setting up a repeater operation, 
consider setting up your frequencies with the 
local repeater coordinator. 

User Observations 

My CS-800 is connected to an Alinco DR- 
570T 2 meter/440 dual-band radio. The Au- 
dio-ln is connected to the high side of the vol¬ 
ume control. The COS is connected to the 
CTCSS decode board. A home-brewed rotary 
switch box allows the radio’s mike input and 
PTT to be connected to either the CS-800, a 
TNC, or the hand mike. 

Whenever I am done using the DR-S70T 
on packet or for a QSO. I set the two VFOs 
and the rotary switch to the preset phone 
patch settings. Then I just have to remember 
to turn on the system before I leave the 
house. 

The hybrid circuitry does a good job of re¬ 
ducing feedback when working a full-duplex 
phone patch using a full-duplex mobile. Most 
people say that it sounds like I am on a cord¬ 
less phone. Working the patch with a dual¬ 
band handie-talkie is a little tricky because of 
feedback. If you can turn off the HTs full-du¬ 
plex mode, the feedback will be eliminated 
and it will operate as if you were using a re¬ 
peater phone patch. You can also use an ear¬ 
phone with the HT and retain the full-duplex 
convenience. 

I have used the repeater function with my 
dual-band radios. As expected, it performs 
well, but feedback is a problem. The only way 
to eliminate the feedback is to turn off the ra¬ 
dio’s full-duplex feature or to use an ear¬ 
phone. The repeater option can be used to 
uplink to a distant repeater that you can hear, 
but not reach with an HT. Keep in mind that 
mobile radios are not made to be repeaters. 
They will bum out if run at full power for long 
periods. 

Conclusions 

My CS-800 has been in use for two years 
and has not had a single problem. I pur¬ 
chased it so that I didn't have to use the local 
repeater for phone patches when I was near 
my home. I wanted the insurance of having a 
second patch available both for personal 
emergencies and for when I’m involved in lo¬ 
cal emergency management. Using your own 
phone patch gives you a little more privacy 
than using the local repeater, and working 
full-duplex is so much better than semi-du¬ 
plex that most people on the other end don't 
even realize you are on a phone patch unless 
you tell them. From my town there is only one 
repeater with autopatch capabilities that can 
be accessed with an HT. Boy was I glad I had 
the CS-800 when that system went off the air 
for a year and a half while it changed loca¬ 
tions! 

While the CS-800 has served me well at 
emergencies, most of my phone patches are 
to other hams for short QSOs. BB 

[Factory Postscript: Sometime after the au¬ 


thor purchased his unit, instructions were 
added to give the user a choice of connecting 
the CS-800 internally or externally. The au¬ 
thor has described the internal connection 
method. When the external connection 
method is used, the only connections made 
to your dual-band radio are to the mike and 
speaker jacks, which can be accomplished 



with minimal technical skill. When connected 
externally, the CS-800 operates correctly as a 
Full Duplex Interconnect, but the repeater 
controller mode will not operate. Most ama¬ 
teur installations use the external connection 
method for ease of installation and because 
the repeater controller is not used in most 
installations.] 


Wolfe Communications 

1113 Central Ave 
Billings. MT 59102 
406-252-9220 FAX: 406-252-9617 
Call or write lor our current flyer 

BUY — SELL — TRADE 
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CIRCLE 184 ON READER SERVICE CARD 
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73 Review 


by Michael Bryce WB8VGE 

The Ten-Tec Scout 

Easy, affordable and, best of all, funI 


Ten-Tec 

1185 Dolly Parton Parkway 
Sevierville TN 37862 
Telephone: (800) 833-7373 
Fax (615) 428-4483 
Price Class: $495 


S ince the introduction of the microprocessor 
into ham radio, we've seen the size of our 
transceivers go down. At the same time, we 
also have seen the complexity of their opera¬ 
tion go through the roof. Is there an affordable 
blend of microprocessor technology and sim¬ 
ple easy-to-use circuitry available? 

Well, yes there is. It's called the Scout and 
it's made by the folks at Ten-Tec. Ten-Tec calls 
it their model 555. The Scout is a small 
transceiver with a microprocessor mated with 
time-proven analog circuits. The entire pack¬ 
age is affordable, even for the ham with a slim 
budget. And talk about easy to use! Getting on 
the air when you’re new to ham radio can 
sometimes be a real Maalox moment. That's 
not the case with the Scout. It's made to be 
simple to use, and that's especially pleasing to 
the new ham. Old-timers will like the ease of 
use,too. 

An Introduction 

The receiver has a superhet design using 
an IF of 6.144 MHz. The Scout's superhet re¬ 
ceiver is single-conversion. Receiver sensitivi¬ 
ty is 0.35 pV for 10 dB @ 2.5 kHz bandwidth. 
The dynamic range is 85 dB @ 2.5 kHz band¬ 
width. 

Monoband operation with plug-in modules 
allows you to cover all the ham bands. That’s 
operation from 160 meters through 10 meters. 
There is some overshoot on all bands. A large 
0.56" four-digit LED display has 100 Hz reso¬ 
lution. The actual transmitted CW signal is 750 
Hz below the display frequency on 160, 80, 40 
and 30 meters. The transmitted CW frequency 
is 750 Hz above the displayed frequency on 
the higher bands. The display will show you 
the receive signal’s frequency minus the MHz 
digit. That digit is printed on the front of each 
module. The microprocessor has no control 
over the output of the VFO, except for the 
Frequency Lock System, or FLS. The micro¬ 
processor adds features to the Scout, while 
analog circuits provide the muscle. 

The optional noise blanker takes care of ig¬ 
nition noise while you're hamming down the 
road. The patented "Jones’ filter is front-panel- 
adjustable from 500 Hz to 2.5 kHz. Full CW 
QSK, a Ten-Tec tradition, and push-to-talk 
SSB round out the features. 

The Scout provides a solid 50 watts of RF 
output to the antenna while drawing a scant 
10 amps from a 13 8 volt power supply. If the 
cigar lighter in your automobile will handle the 
current, and some of them won’t, you can 
power the Scout directly from it. On receive, 
the Scout requires 600 mA. The Scout can be 
tilted up by the bail handle. The entire pack- 
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age weighs in at only 5 lb. 3 oz. 

A Closer Look at the Scout 
The Scout is a mix of both old technology 
and the high-tech stuff of today. The VFO 
used by the Scout is a permeability-tuned os¬ 
cillator, or PTO. Ten-Tec has been using these 
for years in their many transceivers, such as 
the Argosy line and the Corsair line. This time 
around the Scout has a new wrinkle with the 
Frequency Lock System. 

The Scout uses a RISC, or Reduced In¬ 
struction Set Computer, to control several 
main functions of the Scout. It takes care of 
the LED display, and emulates a Curtis type B 
iambic keyer with adjustable speed from 5 to 
50 wpm. You can tell Ten-Tec has always 
been a CW operator's rig; the default speed is 
25 wpm. When you put the SPEED-RIT switch 
in the speed position, the current keyer speed 
comes out on the display. To change the 
speed, you hit the DAH paddle to decrease 
speed or hit the DIT paddle to increase the 
speed. The speed changes one word per 
minute for each dit or dah. Since there is no 
internal back-up battery, any speed changes 
will be lost at power down and the speed will 
be reset at 25 wpm every time you turn on the 
Scout. 

The Frequency Lock System 
The largest task for the computer is the 


FLS. The Frequency Lock System is complex, 
so I'll try and explain it in as simple a concept 

The main VFO is a permeability-tuned oscil¬ 
lator, or PTO. The oscillator covers 2.2 to 2.7 
MHz, with some overlapping on the band 

When you finish tuning a signal, the micro¬ 
processor waits for approximately two sec¬ 
onds before allowing the system to lock. This 
allows the operator to make fine adjustments 
to the frequency without the microprocessor 
thinking it's drifting, and correcting. The fre¬ 
quency reading is then stored in a register for 
reference. The microprocessor compares 
each new reading with the reference reading 
and if the difference is in excess of a preset 
amount, it automatically corrects the PTO by 
means of a varactor diode. The theoretical 
stability is to +/-10 Hz compared with the fre¬ 
quency counter reading. 

Since RIT is used intentionally to make 
small frequency corrections, a circuit was 
added to detect any movement of the RIT con¬ 
trol and shut off the lock feature. This is indi¬ 
cated in the display by the right-hand decimal 
point being lit when the system is not locked. 

The maximum amount of drift correction is 
approximately +/- 600 Hz. The drift correction 
system is reset when any tuning is done or if 
the power is turned off and then back on. 

If frequency drift is within 10 Hz of the previ- 



Photo A. The Ten-Tec Scout Simple, affordable and, fun. 







Photo B. A band module. One module of your 
choice comes with the rig. 


ous reading, there is no correction. If it is 
greater than 10 Hz but less than 40 Hz, the 
microprocessor will correct. Readings are tak¬ 
en every 200 ms. If the reading is outside the 
+/- 40 Hz window, the microprocessor as¬ 
sumes you are tuning and will reset the win¬ 
dow. 


In SSB transmit, the frequency correction 
works as it does in receive. CW operation is 
more complex. If the internal keyer is being 
used, it will take preference over any other op¬ 
eration. There will be no correction during CW 
transmit but. since it is a QSK system, correc¬ 
tions are made between characters, words 
and any other pauses. To minimize error when 
transmitting CW, the correction window is in¬ 
creased from +/- 40 Hz to +/- 100 Hz. When 
the transmission is over, the frequency is com¬ 
pared to the reference, and if less than 100 
Hz, is corrected. After the correction, the win¬ 
dow is reset to the +/- 40 Hz value. 

The Manual 

Ten-Tec has always had great manuals with 
all of their products. The manual for the Scout 
is no exception. It contains a description of ev¬ 
ery control and every jack on the rig. A com¬ 
plete circuit description of each and every 
module making up the Scout is also inside the 
manual. This is very handy for fixing the rig 
should the need arise. What? Fix your own 
rig? Yes, it is very possible and easier than 
you think. If you have a problem with the 
Scout, a phone call to Ten-Tec's service de¬ 
partment may be able to step you though to 
find a bad board. Ten-Tec will send you a re¬ 
placement board in exchange for your defec¬ 
tive board on a 30-day billing invoice. You re¬ 


move the suspect board amd return it to Ten- 
Tec for full credit. If that won't fix the problem, 
then send the complete unit to Ten-Tec. Their 
service is legendary. 

Using the Scout on the Air 

When you first look at the Scout, you’ll no¬ 
tice something strange: The lack of control 
knobs! Best of all, you don't have to wade 
through several displays of menus either. 
That’s because the Scout is built to be simple 
to use! If you already have an antenna up, and 
a source of power, you can have the Scout up 
and running in as little as five minutes. 

There is no band switch. To change a band, 
you remove the band module and replace it 
with another one. Just like that, your 
monobander just changed bands. I did not see 
any explanation in the manual about powering 
down to change the band modules, but it 
would be a good idea. On the other hand. I’ve 
just pulled one out and swapped in another 
one with the power on. Nothing happened, so 
I guess it's ali right to do. There is a small 
lever on each module so you can pull it out of 
the case. Of course, the module mounts up 
front, next to the display. 

The modules contain the low-pass filters for 
their particular band and the mixer/crystal os¬ 
cillator to convert the PTO to the correct local 
oscillator frequency. There is also a 3 MHz 













low-pass filter in each module to keep the 50 
watts of RF out of the PTO circuits. A coaxial 
jack and plug arrangement route the RF in 
and out, while an edge-card-type plug and 
jack connect the rest of the circuitry to the 
Scout. Each module is about the size of a 
pack of cigarettes. One module of your choice 
comes with the Scout. Extra modules are $25 

You'll need a power source capable of at 
least 10 amps to fire up the Scout. Ten-Tec 
makes two different power supplies for the 
Scout in case you don't have one: A linear 
model and a high-efficiency switcher weighing 
only three pounds. 

A standard SO-239 antenna socket is used 
to connect your antenna to the Scout. The 
analog meter measures RF power and SWR. 
You flip a switch on the back of the Scout 
to read SWR, otherwise you set it to read 
forward power. The tune switch places the 
rig in transmit and reduces the RF output to 
15 watts. You don't need to worry about 
calibrating the meter, it's done for you auto¬ 
matically. 

You tune the Scout with the main tuning 
knob. The tuning is stiff, and it's suppose to be 
that way. You're moving a slug in and out of a 
coil. You won't find a finger spinner hole on 
this knob. The stiffness is kinda nice when 
bouncing around mobile—the VFO won’t be 
accidentally bounced off frequency by a rough 


ride. There are no memories to mess with or 
dual VFOs to get you into trouble (like operat¬ 
ing out of band as so many of us did a while 
back). 

Of course, you can turn the RIT on (the RIT 
has +/-1 kHz of range) and fine-tune a station, 
and you can use the variable bandwidth filter 
to cut out QRM. This is especially helpful dur¬ 
ing CW. You can set the Jones filter to just the 
right amount of filtering required by band con¬ 
ditions. There is no RF gain control on the 
Scout. There's plenty of receive audio from the 
Scout, even with its small internal speaker. 
You can use an external speaker or head¬ 
phones, too. A front panel 1/4" stereo jack al¬ 
lows you to use your walkthing headphones 
with the Scout. To use my mono headphone 
with the Scout I had to insert the plug halfway 
to cut off the internal speaker, or all the way to 
have audio in both the Internal speaker and 
headphones at the same time. 

There is no sideband select switch either. 
That’s done for you automatically. The Scout 
selects lower sideband on 160 through 40 me¬ 
ters and upper sideband on the rest of the 
bands. 

If you want to operate CW you close your 
key, or you can use the built-in keyer. The 
sidetone level is adjustable (from an access 
hole on the bottom of the Scout), but not the 
pitch. The access hole requires a fine jewel¬ 
er’s screwdriver and a very steady hand. If 


some SSB grabs you, you push the micro¬ 
phone button. The only adjustment is the set¬ 
ting of the microphone gain control. Adjust it 
so the LED flashes on voice peaks. There is 
no mode control. 

I like to listen to CW with the filters wider 
than most people do. This is very easy to do 
with the Jones filter and the Scout. But, if you 
have the filter too wide and a strong signal is 
in the bandpass, the AGC will be controlled by 
the stronger signal. The fix is simple: Just 
tighten up the bandpass of the receiver. A sim¬ 
ple turn of a knob is all it takes. 

The internal keyer requires a 1/8“ plug and 
the microphone requires a four-pin connector. 
Both are supplied by Ten-Tec. It’s interesting 
to note that Ten-Tec has supplied all the Radio 
Shack part numbers for various plugs and 
adapters. That’s a nice touch and It makes life 
easier for the new operator, too. 

Impressions 

The receiver in the Scout holds up quite 
well on the air. Granted, if you connect the 
Scout to a large super antenna and then com¬ 
pare it to something out of the same price 
range, you will be able to tell the difference. I 
used one of the pre-production Scouts during 
this year's Field Day, and had no complaints 
about the receiver. Yes, it did get swamped 
from the other stations we had set up. but they 
all got hit just as bad. 


TOWNSEND ELECTRONICS, INC 

P.O. Box 415, Pierceton, IN 45562 219-594-3661 


TRANSCEIVER KITS & RADIO MOUNTS 



Complete transceiver for all 
HF Amateur Bands. Digital 
readout kits for all receivers 
and transceivers. Professional 
looking gear for your shack 
that you can use. We carry 
kits from C. M. Howes, 
Walford Electronics AND we 
carry the entire TEJAS RF 
TECHNOLOGY line. 


80 or 40 meter, 5 Watt, HOWES 

CW transceiver Only..SI64.95 

160 Meter DSB Phone XCVR, 3 

to 10 Watts PEP..$134.95 

80 meter SSB transceiver, 10 to 

35 Watts PEP..$239.95 

80/40/20 TRI-BAND SSB 
XCVR. 12 to 40 Watts..$399.95 
Digital readout kit for any 
superhet or DC receiver or 

transceiver.$116.95 

This is just a sample listing of 
the gear we have for you to 
BUILD for your shack. 

Send $ 1.00 to address above 
for our newest catalog! 


* 

Heavy Duty HT Mounts will 
mount any Hand Held in 

almost any vehicle.$29.95 

Mobile radio mounts for 
heavier mobile rigs ....$39.95 
Mounts for multiple rigs 
starting at...$49.95 
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With 50 watts of RF, you're only 1/2 S-unit 
below that of a 100 watt rig. The difference be¬ 
tween 50 watts and 100 watts is only 3 dB. An 
S-unit is defined as 6 dB. You’ll have no trou¬ 
ble making and keeping a QSO with the power 
of the Scout. Under bad band conditions, 
sometimes 100 watts won’t cut it, either. You 
can get the Scout in a QRP version for about 
$26 less, but I don't recommend it for a first¬ 
time ham. While God knows QRP is great fun, 
beginners in ham radio should have the bene¬ 
fit of 50 watts to get their feet wet. You can 
turn down the power of the Scout to QRP lev¬ 
els, but you'll end up losing transmitter effi- 

Unsolicited comments from stations com¬ 
plemented the transmit audio on SSB. I used 
the hand-held Ten-Tec microphone for SSB. 
Microphone input is 200 to 100k ohms and it 
accepts microphones with 5 mV output. The 
microphone jack will also supply a low-volt¬ 
age, low-current source for electrets. 

I used the Scout on AMTOR with good re¬ 
sults. It's more than stable to use just about 
any digital mode. I did not try RTTY. Since the 
heat sink gets very warm, almost hot on long- 
winded SSB QSOs, running full key down 
would require some sort of extra cooling, like a 
small fan. Be advised, though, that the Scout's 
main purpose in life is CW and SSB. Running 
digital modes is quite possible with the Scout, 
but you'll need to keep the PA heat sink cool. 


Since the Scout selects the proper sideband 
for phone use. I had lo adjust the software I 
used to invert the receive signal and the trans¬ 
mit as well. Most digital modes are done on 
lower sideband. 

And, of course, what can you say about 
Ten-Tec's legendary QSK for CW? I operated 
with both the internal keyer and an external 
keyer. The sidetone is a pleasant 750 Hz, to 
match the offset during transmit. 

The Scout is really at home in your car run¬ 
ning HF mobile. A mobile mounting bracket is 
available. The noise blanker works very well 
with ignjtion-type noise pulses, I highly recom¬ 
mend this option for mobile use. Using less 
than perfect mobile antennas, I have been 
able to work states all over the country. Most 
don't believe me when I tell them I'm running 
only 50 watts mobile. 

The Scout is also happy sitting on your op¬ 
erating table. While it's true, the Scout does 
not have all the bells and whistles of some of 
the other rigs in use today, it will still give you 
quite a lot of operating pleasure. The Scout is 
especially appealing to the new ham on a tight 
budget. One or two band modules (you get 
one with the Scout) would be all you need. 
The most popular modules are 40, 30, and 20 
meters. 

It’s not a contest rig. and it was never de¬ 
signed to be one. However, I plan to put the 
Scout though this up-and-coming CQ World 


Wide DX contest this October I did use the 
Scout on the QRP ARCI CW contest with ex¬ 
cellent results. 

The Scout would be an ideal second rig al¬ 
so. You could throw it under your arm, grab 
the microphone with the other hand, and set 
up an emergency communication center in 
minutes. 

What really took me by surprise while doing 
this review was a comment my wife made. 
With a basement full of radios and other elec¬ 
tronic equipment, she said, "Why, I might even 
be able to operate this one. I don't think I 
could break it if I did something wrong." That's 
an interesting point. You can't do anything 
wrong that will hurt the Scout. There are no 
memories to overwrite, no dual VFO to worry 
about, and no complex multi function knobs 
either. I could just see Donna sitting down in 
front of an IC-781. All I'd be saying would be: 
“Don't touch this knob, don't touch that, and 
watch out for this, but don't worry about that 

So, no matter where you are, be it camping, 
tooling down the road, at Field Day, or operat¬ 
ing from home, the Scout will provide you with 
a lot of fun. In fact, I had such a good time 
with the Scout, Ten-Tec won't be getting this 
one back. I bought it! 

Overall, I think Ten-Tec summed it up the 
best: “The Scout is easy, affordable and best 
of all. fun!’ D 




THE POWER STATION 

The POWER STATION is a 12V x 6.5 AmpHr gel-cell 
battery complete with voltmeter, wall charger and a 
cord for charging via automobiles. It will power most 
HTs at 5 Watts for 2-4 weeks (depending upon how long-winded you 
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-50 
(at 50W). There are no hidden costs, all you need is your mobile, HT 
power cord or cigarette lighter adapter. 

The POWER STATION provides 12V from a cigarette plug and has two 
recessed terminals for hardwiring. A mini-phone jack with regulated 3V, 

6V, or 9V output can be used separately for CD players. Walkmans, etc. jo send or mo order for $49 95 + 

THE POWER STATION can be charged in an automobile in only 3 hours, $8 50 for shippjng along with your shipping address 
or in the home in 8 hours. The charger will automatically shut off when the and te i ephon e number to: 
battery is completely charged, so you can charge it even when it has only 
been slightly discharged, (unlike Ni-Cads that have memory). Our charg¬ 
ing circuit uses voltage sensing circuitry, other brands are timed chargers 
which always charge the battery a full cycle, this damages their battery 
and shortens its' life if it only needs a partial charge. The POWER STATION 
has a voltmeter that shows the exact state of charge of the battery, not 
worthless idiot lights that tell you "YOUR BATTERY IS NOW DEAD." The - 
voltmeter can even be used to measure voltages of other sources. 



Joe Brancato 

THE HAM CONTACT 

P.O. Box 3624, Dept. 73 
Long Beach, CA 90803. 


re Only can (800)933-HAM4 a 


)N READER SERVICE C/ 
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The FOXBOX 

A voice ID T-hunt controller 

by Rex Drake KI5GH 


D o you need a simple, effective controller 
for use during foxhunts? I wanted such 
a device, but was unable to find one that 
fit my desires. Most controller circuits use 
some form of PROM chip, which 1 did not 
want to use. I did find a controller circuit' 
that used 8-bit shift registers to form a pro¬ 
grammable memory. To get the required 
number of programmable bits to create the 
memory, the device needs 16 register chips. 
Buying this many chips could become expen¬ 
sive and the device still can only operate in 
CW. 

I was browsing through the local Radio 
Shack and found a chip which intrigued me. 
The ISDIOOOA is billed as a voice record 
and playback IC. Even though the chip is 


somewhat expensive, the price is roughly 
equal to, or slightly cheaper than, buying a 
PROM or buying 16-shift register chips. The 
ISDIOOOA can be used to identify a hidden 
transmitter with voice, or in CW like the oth¬ 
er controller circuits I discovered. 

The ID Circuit 

The ISDIOOOA comes packaged with ap¬ 
plication notes 2 .1 made a few changes to the 
"simple record and playback” circuit. The 
chip has an addressable memory. I decided to 
use the memory to store a single message— 
so the addressing circuitry was not used. I ob¬ 
tained the microphone recommended by the 
application notes. The notes and the mike da¬ 
ta differ slightly in the circuits required to 


power the electret mike. The data included 
with the mike described a simpler circuit than 
that included in the notes. I used the simpler 
approach and have encountered no problems. 
My final modifications were made to the 
speaker output of the ISDIOOOA. I inserted a 
Ik potentiometer <RII) which can be used to 
adjust the audio level sent to the transmitter. I 
also included a 1:1 audio transformer to pro¬ 
vide isolation between the ISDIOOOA and the 
transmitter. Other than these changes, 1 built 
the circuit as described in the notes. 

The Timer Circuits 

Two timers are required for the FOXBOX. 
I used a 556 dual-timer IC to reduce the cir¬ 
cuit size. The chip includes two separate 555 


MORSE CODE MUSIC! 



KAWA RECORDS 

P.O. Box 319-ST 
Weymouth, MA 02188 


ONV SAFETY BELT CO. 

P.O Box 404 • Ramsey. Nj 07446 
800-345-5634 
Phone & FAX 201-327 2462 


RC-99 

REPEATER/REMOTE 

CONTROLLER 

FEATURES INCLUDE: Hang up proof • User 
Programmable Initial/Normal CW ID’s, 
passwords and timers • IC-900 pgm. • ICOM HF 
pgm. with scan and offsets • Selective Muting • 
Molex con. • Complete Audio Interface • Aux. 
Outputs • Key Delay Adjustment • Subtone 
Inputs • Small Size • Telemetry Response 




E™ RC-1Q00 

Computer REPEATER 
Concepts CONTROLLER 


• Autopatch* Reverse Autopatch 
• User Programmable CW ID, 
Control & User Codes & Timeouts 

Manual with schematics • 90-Day Warranty 
Wired & Tested w/ manual.... $239.95 
Mt/mt Micro Computer Concepts 
8849 Gum Tree Ave. 

pm New Port Richey. FL 34653 


813-376-6575 
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Photo A. The assembled prototype showing the external switches and connections. 


timers. Timer 1 controls the overall time peri¬ 
od of the FOXBOX. The timer is used in the 
astable mode to provide a continuous repeat¬ 
ing cycle. At the end of every timer cycle, the 
ID circuit is activated. The time period is ad¬ 
justable by use of a potentiometer for R4. 
The cycle adjusts between approximately 30 
and 90 seconds. A 1 megohm pot. used for 
R4. will allow for timer periods up to approx¬ 
imately 200 or 300 seconds. 

The second timer is used to control the 
time the transmitter is held in the transmit 
mode. Timer 2 operates in the monostablc 
mode. A trigger signal is needed to start the 
timer cycle, which runs for a set time period. 
The trigger signal is provided by Timer I at 
the end of each of its cycles. Timer 2’s cycle 
adjusts via Rl. providing a period of 10 to 25 
seconds. The adjustable period allows keying 
of the transmitter only as long as the ID mes¬ 
sage lasts. 

Keying Circuit 

I built several radio keying circuits before 
1 found one which works reliably in this ap¬ 
plication. I wanted to be able to key several 
different radios with the circuit. Therefore, 
the circuit could not be built specifically for 
any particular radio. One of the requirements 
I had for this device was the electrical isola¬ 
tion of the timer from the radio’s press-to-talk 
(PTT) circuitry. I wanted the isolation to pre¬ 
vent current flow between the two circuits. I 


did not want audio signals interfering with 
the timer output. When using my HT for the 
fox, the mike and PTT circuits have to be 

I solved the keying problem by using an 


optoisolator. The optoisolator 1C contains an 
infrared LED and an infrared phototransistor. 
The two components are connected only by 
an infrared light beam. The isolator's LED is 
driven by the output of the transmit timer 


- Packet Radio - 


Portable & Affordable! 



+ Simple Installation 

★ No External Power 

★ Smart Dog™ Timer 

★ Perfect For Portable 

★ Assembled & Tested 

★ VHF, UHF, HFuomi 


Whether you’re an experienced packeleer or a 
explore packet for the first time, this is what you’ve been wailing for! 
Thanks to a breakthrough in digital signal processing, we have 
developed a tiny, full-featured, packet modem at an unprecedented 
low price. The BayPac Model BP-1 transforms your PC-compatible 
computer into a powerful Packet TNC. 
capable of supporting sophisticated features 
like digipeating, file transfers, and remote . , 

terminal access. NOW is the time for YOU | $ 49*95 ] 

an the PACKET REVOLUTION! 
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J Incorporated 


SOLDER PL-259S A SNAP! 

SOLDER MINIATURE CONNECTORS WITH EASE 
SOLDER ALUMINUM AND MOST METALS 

Solder-lt Is stronger and more conductive than regular 
solder and since it is a paste, flows at lower temperatures 
so you don't bum your work. Just apply and heat. 

Our Kit includes four different 
Solder Pastes. A professional 
grade precision refillable butane 
Pencil Torch with Stand, Vinyl 
Storage Pouch, Complete 
Instructions, Warranty. 

The Reviewers agree... read 
CO, Jan 1993/ 

QCWA Journal. Fall 1992 / 

Nuts & Volts. Dec 1992/ 

Or ask someone who has used 
Solder-lt. 


Solder-It Co., 

P.O. Box 20100 Dept. A. 
Cleveland. OH 44120 

Check OK. Ohio add 7.5% Tax. 

We ship in 48 hrs. 

For info or COD orders call 216-721-3700 
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Figure I. FOXBOX circuit schematic. Notes: All capacitance values in microfarads. For ICOM and similar HTs. short pins 2 and 3 of J3. 


(Timer 2). The LED current is limited by age measured at the radio's PTT pin. I is the 

R12. When the LED is lit. the phototransistor maximum current desired to (low through 

is turned “on." acting as a PTT switch to key R13. Try to set the current at about 20 mA. 

the transmitter. RI3 limits the current from Do not let the current become greater than 

the radio’s PTT circuit to avoid destroying 100 mA or the optoisolator could be de- 

the phototransistor. The resistor value may strayed. 

need adjustment to allow reliable keying of TTte optoisolator I used is not available at 
some rigs. Ohm's Law can be used to ealeu- Radio Shack. To build a FOXBOX entirely 

lateR13. from Radio Shack parts, a small 5V relay 

Let R equal the value of R13. V is the volt- (#275-240) can be substituted for U4. R12. 


J3 Pin 1 
J3 Pin 2 


Figure 2. Original and optional keying circuits for the FOXBOX. 
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and R13. The relay coil is connected directly 
to the output of Timer 2. The relay's normal¬ 
ly open (NO) contacts can then be used for 
the PTT switch. 

FOXBOX Power 

The FOXBOX is designed to operate 
from 8V to 12V battery power. The circuitry 
actually operates at 5V. A 7805 voltage 
regulator (U1) is used to achieve the nec- 






Figure 3. PC board pattern and parts placement. 


essary 5 volts. No filtering capacitors are 
used, due to the DC input. Reverse polarity 
protection is provided by a IN4001 rectifier 
diode. 


Construction 

The entire device was constructed on a 
breadboard in order to debug the individual 
circuits before actual construction. After de¬ 


bugging, I built the prototype on a 3" by 4" 
piece of perfboard. Perfboard construction re¬ 
quires careful attention to correct wiring con¬ 
nections. A printed circuit board would be 


QUALITY THAT'S 
AFFORDABLE 

Tri-Ex is pleased to announce the reduction in price on 
the most popular models of quality Tri-Ex towers for the 
Amateur radio enthusiast. The overhelming acceptance 
of the listed models has made it possible for Tri-Ex to 
pass on substantial savings to our valued customers. 


LM-470 


was NOWI 

$3,945 $3,658 


Was Now 
WT-51 $1,245 $1,050 
LM-354 $1,865 $1,300 


TECH SUPPORT 209-651-7859 


All towers are complete with rigid concrete base mount and 
rotator mounting plate. Tri-Ex prints and calculations provided 
with tower are compliant with 1991 Uniform Building Code 
(U.B.C.) Engineering designed to 1991 U.B.C. - 70 MPH 
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TOWER CORPORATION 


7182 Rasmussen Ave. • Visalia, CA 93291 
Unsurpassed Quality since 1954 


High Performance 
PacTOR / AMTOR 


Use an ordinary RTTY terminal unit such as 
CP-1, CP-100, TU-170, ST-6, ST-5000, 
ST-6000, etc. with G4BMK’s BMK-MULTY 
software running in your IBM-PC or compatible. 
A TNC is not needed! (but we do have an 
adapter for PK232). Version 3 now available. 

Detailed literature upon request. Prices: 
Base communications package with AMTOR, 
RTTY, CW and QSO/callsign logging database 
$95. Base + Pactor $145. Extended audio 
package adds Audio Spectrum Analyzer, HF 
WEFAX and SSTV reception. Base + Extended 
$140. Base + Pactor + Extended $175. Pactor 
alone $50. PK232 Adapter $49. Shipping $3. 
VISA/MasterCard accepted. 

Amateur callsign required with order. 
Please state 3V2 or 5V4 inch disk preference. 

Schnedler Systems AC4IW 

P.O. Box 5964 

Asheville, NC 28813 (704) 274-4646 
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Parts List 


Pin Assignments for J3 


helpful for preventing wiring mistakes. 

I mounted most of the components on the 
top side of the circuit board. The three ad¬ 
justable resistors and the microphone were 
mounted on the underside of the board. The 
underside mounting is due to the board’s lo¬ 
cation close to the inside of the case. I drilled 
three holes in the case in order to allow for 
timer and mike level adjustments to be made 
externally just before hiding the fox. A fourth 
hole was made to allow direct access to the 
microphone. 

I chose to use a readily available ABS 
plastic case, even though it offers no RF 
shielding. To date. I have not experienced 
any problems with RF interference. 

For hiding, I wanted to use a piece of 
large-diameter PVC pipe to house the 
FOXBOX and transmitter. The pipe would 
help with disguising the fox and would also 
provide protection to the devices inside. Be¬ 
cause the FOXBOX was to be placed in the 
pipe. I wanted all of the external jacks and 
Continued on page 50 


Case SI 

Relay S' 

Note: The relay, il used, would i 
A drilled and etched PC board 
18N640 Field Court. Dundee IL 


2 Additional PS-232 Ports for 
HamWindows™ ! 


> Two RS-232 Ports with full Modem Control 
Signals 

> Individually Selectable Address and Interrupt 
(2-5,10,11,12 and 15) 

« FREE Technical Support 
- 16550s Standard 

> MasterCard, VISA and COD accepted! 

■ Next Day Service available! 

« 30 Day Money Sack Guarantee 

. Part # 308 > 8 > PRICE: $&9.00 

SEALEVEs. SYSTEMS INCORPORATE 
P.0. BOX 830 102 W. MAIN ST. 

A A ^F/1| FVFI LIBERTY. SC 29657 

mJLTlLLIUL (603) 643-4343 

rv ““mimucatiom • vo FAX (603) 643-3067 



Now under Windows or DOS I 



Software Systems Consulting 

615 S. El Camino Real, San Clemente, CA 92672 
Tel.(714) 498-5784 Fax.(714) 498-0568 
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How To Get Started 
In Packet Radio 


Enter the exciting 
world of packet ra¬ 
dio today with How 
To Get Started In 
Packet Radio. Dave 
Ingram. K4TWJ, 
wrote this begin¬ 
ner’s guide to 
packet radio in an 
easy-to-understand manner. It starts with 
a non-technical description of packet ra¬ 
dio, followed by chapters that include 
getting started, setting up your station, 
networks, BBSs, portable and high-fre¬ 
quency operation and even a Packet Ra¬ 
dio Equipment Sun-ey. There's also an 
appendix that includes circuits for inter¬ 
facing equipment. Join the most excit¬ 
ing and rapidly growing area of ham 
radio today! Order your copy of How To 
Get Started In Packet Radio book for 
only S9.95! (plus $2,00 S&H). 



^^NARA 

WTONAl AMArgUP MOO ASSOCIATION 


CALL US 
TODAY!! 


P.O. Box 598, Remond, WA 98073 
Orders Only 1-800-GOT-2-HAM 
Inquiries (206) 869-8052 
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'The family suggests 
that memorial 
contributions be made 
to the American 
Heart Association." 
When people want to 
honor a loved one 
and fight heart disease. 


THE AMERICAN HEART 
ASSOCIATION 
MEMORIAL PROGRAM* 


1-800-242-8721 

American Heart 
Association 

This space provided as a public service. 
& 1992, American Heart Association 


The Fox Box 

Continued from page 47 
switches at one end of the case. I achieved 
the placement goal with one exception: I did 
not leave enough room on the end or the 
timer case to place the jack for an external 
monitoring speaker. Placing the jack on the 
side of the case caused only a minor problem 
because the speaker would not be used when 
the FOXBOX was hidden. Careful attention 
should allow all jacks and switches to be 
placed on the end of the case. 

Connectors and Switches 

Three external connection jacks and two 
switches arc used for the FOXBOX. For the 
power jack. I chose a coaxial power connec¬ 
tor identical to the one used by my ICOM 
HT. The speaker uses a standard l/8-inch 
phono jack. I chose to use a 5-pin DIN plug 
for interfacing the radio. Any 4-or-more-pin 
jack would have worked weli here. The DIN 
plug was the least expensive option explored. 

I wanted the switches to be low-profile 
slide switches. A DPDT switch is required 
for playback/rccord selection. An SPDT 
switch is required for power. I used two small 
DPDT switches because they were easily 
availabile. 

Operation 

Operating the FOXBOX is straightfor¬ 
ward. Apply 8 to 12 VDC, then put the 
play/rccord switch (S2) into the RECORD 
position. Speak at a normal level into the mi¬ 
crophone to record a message up to approxi¬ 
mately 20 seconds long. The message must 
not be long enough to entirely fill U3’s mem¬ 
ory or message playback may not occur prop¬ 
erly. At the end of the message, place S2 
back in the PLAY position. The newly 
recorded message will now play back once at 
the end of every cycle of Timer I. 

An interface cable is required between the 
FOXBOX and the hidden transmitter. I want 


III ipr 100 PAGE 
nUUlC CATALOG 

• Communications Receivers 

• Portable Receivers 

• Scanners 

• Amateur HF Transceivers 

• VHF-UHF Transceivers 

• HIT'S and Mobiles 

• Amateur and SWL Antennas 

• Accessories and Parts 

• RTTY and FAX Equipment 

• Books and Manuals 



to be able to use two dil'l'ercnt radios for the 
hidden T. The first radio, an Alinco 570 uses 
a four-conductor interlace cable to carry PTT. 
PTT ground, MIC, and MIC ground signals. 
The second radio, an ICOM 02-AT hand¬ 
held. only needs a two-conductor cable. To 
use the HT. the MIC signal from the 
FOXBOX is placed in series with the PTT 
ground connection. 

I had originally intended to use a third 
switch in the FOXBOX to accomplish the se¬ 
ries MIC connection for HT use. I decided 
not to use the switch and instead just shorted 
the appropriate pins in the interface cable 
connector. The decision to eliminate the 
switch saves the space required to mount the 
switch on the case. 

Conclusions 

Designing and building the FOXBOX was 
quite fun. If the relay keying circuit is count¬ 
ed. I achieved my goal of building the device 
entirely of parts available at any Radio Shack 
store. Future improvements to the FOXBOX 
could include fillers for the audio output. Ad¬ 
dressing circuitry could be used to allow the 
record and playback of several short mes¬ 
sages by the ISDI000A. The FOXBOX will 
serve well to control many types of hidden 
transmitters. If the FOX is to be hidden lor a 
long period of lime, provide plenty of battery 
capacity for the transmitter. The FOXBOX it¬ 
self draws only a small amount of power so 
large batteries are not needed. Creative hous¬ 
ings for the entire FOXBOX package will 
allow limitless hiding possibilities. Let the 
imagination fly. H 
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The Commercial General 
Radiotelephone Operator License 

Pass that test! 


Y ou may remember the FCC's very tough 
examination for the First Class Ra¬ 
diotelephone Operator License, belter known 
simply as the “1st phone;” the license neces¬ 
sary to work on and adjust broadcast radio 
equipment. If you worked on two-way ra¬ 
dios. you needed the “2nd phone." And if 
you operated over boat radios that carried 
passengers for hire, you needed the “3rd 
class license." 

Then the FCC lumped the 1st and 2nd 
class licenses into one common license 
called the Commercial General Radiotele¬ 
phone License, and gave it lifetime status. 
Then the Commission went on to deregulate 
the land mobile radio service maintenance 
laws, and threw out the requirement that fix¬ 
ing this equipment required the GROL (Gen¬ 
eral Radiotelephone Operator License). 


by Gordon West WB6NOA 

But the rules still require that all techni¬ 
cians who repair and adjust marine and avia¬ 
tion radios must have a GROL to work on 
transmitter sections. The radar endorsement 
is also necessary if the technician goes inside 
a ship’s radar for internal adjustments. 

Meanwhile, the FCC has been hit with 
cutbacks. The commission was not able to 
keep up with a current question pool nor a 
schedule of when the GROL examinations 
could be offered. In fact, there was a period 
about a year ago when the FCC would not 
give an applicant the exam unless that appli¬ 
cant could prove that he or she really needed 
the license in the First place! 

So now it’s a whole new ball game—the 
commercial radiotelephone operator license 
is fast becoming that coveted "wallpaper” 
to get. The good news is. the GROL exam 


has never been easier! 

Recently, the FCC released “new" (ha) test 
questions and appointed nine private organi¬ 
zations to administer the examinations. These 
private organizations arc called Commercial 
Operator License Examination Managers or 
“COLEMs." Serving the amateur radio oper¬ 
ator who wants to take the new tests is our 
familiar W5YI VEC group (telephone: 
817/461-6443). working as a COLEM under 
the name “National Radio Examiners Divi¬ 
sion." Commercial examinations are given 
by the same team of W5YI examiners who 
give ham tests, and they very well could offer 
the GROL test right after the amateur radio 

“The COLEM system is similar to the 
VEC system in that a specified number of 
questions are selected for the written exami- 
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nation from a publicly-released pool of ques¬ 
tions and multiple choices.” comments Fred 
Maia W5Y1. “The National Radio Examiners 
Division of the W5Y1 Group is organized in¬ 
to seven testing regions, and we are happy to 
supply any amateur operator or any test can¬ 
didate with a list of test center managers." 

The Commercial General Radiotelephone 
License consists of Element 1 questions cov¬ 
ering rules and regulations and Element 3 
questions covering technical skills. There arc 
171) questions covering marine radio opera¬ 
tor Element I rules and regulations, and you 
must answer correctly at Feast 18 out of 24 
questions from the Element 1 pool. 

There are 729 questions found in the com¬ 
mercial Element 3 pool, and you must an¬ 
swer correctly at least 57 out of 76 questions 
to pass the Element 3 lest. And now, here’s 
where it gels interesting for the amateur ra¬ 
dio operator... the Element 3 technical ex¬ 
amination for the Commercial General Ra¬ 
diotelephone License is broken up into eight 
sub-elements: 

1. Operating procedures—three questions 

2. Radiowave propagation—three questions 

3. Radio practice—five questions 

4. Electrical principles—16 questions 

5. Circuit components—13 questions 

6. Practical circuits—22 questions 

7. Signals & emissions—nine questions 

8. Antennas & feedlincs—five questions 
Similar to a ham test, a specific number of 



ment. And where did these questions come And where did they get over 500 questions 

from? They were submitted by a very few in- on the Element 3 question pool? You 

terested parties when the word went out that guessed it. Here is the breakdown: 

the FCC was looking for new updated tech- 729 total Element 3 questions 

nical questions. In fact, the response was so 315 taken from amateur Advanced question 
poor that the Commission needed to come up pool 

with hundreds of questions to add to the few 236 taken from amateur Extra Class question 


Wayne is mad as hell ... 
...and he doesn’t want you 
to take it anymore! 

Declare War! 

On Our Lousy Government 

Fed up with the mess in Washington? 
The mess in your state capital? 

Poverty, crime, our failing schools? 
Wayne Green has solutions. 

Clever solutions. 

Wavnt* Green's unique reasoning is intriguing — 
even delightful. Whether you are horrified by his pro¬ 
posals or you embrace them, it is impossible to ig- 


stand how simple the seemingly complex issues 
All it takes is looking at them from an entirely 
v viewpoint. 

Now available in one complete volume. Declare 
r! is full of thought provoking ideas and solutions 

Regular price: $12.95 

Special For 73 Readers 
Only—$10.00 

Order Toll-Free: 800-234-8458 



QUICK, EASY, & COMPACT 

Flash cards "NOVICE thru EXTRA" theory Ke» words 
underlined. Over 4000 sets in use! For beginner. OMs. 


w Vis STUDY CARDS __ 

» P.O. BOX 17377 IM If©!. 

15 HATTIESBURG, MS 39404 
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See live on 


satellites in 
orbit see 

Capture live breathtaking images of the Earth lor lun 01 
profit Zoom in up to 20X. Send S39 check or M 0 ($45 air 
$50 overseas) lor our fantastic 12 diskette set o 
professional quality copyrighted programs (IBM type) tha 
does satellite tracking, image acquisition, image processing 
3 D projections and more. Direct reception Irom the 
satellites guaranteed worldwide without a satellite dish 
Schematics included tor interface. For FREE inlormatior 
log-on to our bulletin board anytime at: (718) 740-3911. 

VANGUARD Electronic Labs 

Dept. A, 196-23 Jamaica Ave. 
Hollis, NY 11423 Tel.718-468-2720 
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17S new questions modified front old commer¬ 
cial exams 

Hang on, it gets better if you have already 
studied the Advanced and Extra Class ham 
question pools—you now know at least two- 
thirds of what could be asked on the com¬ 
mercial test. Here is the precise breakdown 
between the commercial questions and the 
ham question pool: 


Commercial 

Sub-Element 

3A1-3A5 

3A6-3A18 

3A19-3A41 

3B1-3B10 

3B11-3B14 

3B15-3B22 

3C1-3C39 

3C40-3C51 

3C52-3C97 

3D1-3D40 

3D41-3D96 

3D97-3D115 

3E1-3E46 

3E47-3E72 

3E73-3E-75 

3F1-3F72 

3F73-3F110 

3F111 

3F112-3F130 

3F131-3F139 

3G1-3G58 

3G59-3G93 


3H1-3H45 

3H46-3H76 

3H77-3H143 


Amateur Radio 
Sub-Element 
ADV. 4AB-1.1 -4AB-1.5 
XTRA 4BB-1A.1 -4BB-2A.9 
New questions. 

ADV. 4AC-2.1 - 4AC-4.5 
XTRA 4BC-2.1 - 4BC-3.3 
New questions. 

ADV. 4AD-1.1 - 4AD-7.3 
XTRA 4BD-1 A.1 - 4BD-3A.3 
New questions. 

ADV. 4AE-1.1 - 4A-8.10 
XTRA 4BE-1.1 -4BE-6B.5 
New questions. 

ADV. 4AF-1.2 - 4AF-5.5 
XTRA 4BF-1A.1 - 4BF-5.3 
New questions. 

ADV. 4AG-1.1 -4AG-9.7 
XTRA 4BG-1A.1 - 4BG-4B.3 
New question. 

XTRA 4BG-4B.5 - 4BG-8.2 
New questions. 

ADV. 4AH-1.1 - 4AH-10.2 
XTRA 4BH-1A.1 -4BH-6A.3 
New questions. 

ADV. 4AI-1.1 - 4AI-12.4 
XTRA 4BI-1 A.1 ■ 4BI-6D.2 
New questions. 


These questions will remain unchanged 
for at least a year—but when it comes time 
to revise the Element 1 and 3 questions, you 
can be assured that most of the amateur-type 
Element 3 questions will be replaced with 
some real "brain busters" that will have little 
or no amateur radio question heritage. 

Amateur radio Advanced and Extra Class 
study guides adequately explain how to solve 
for two-thirds of the commercial Element 3 


questions. The following books could help 
you get through the “new" questions, plus 
add tremendous background behind all com¬ 
mercial questions: 

General Radiotelephone Operator’s Li¬ 
cense Study Guide, LeBlanc, Tab Books. 

Radio Operator's License Manual. Kauf¬ 
man, Hayden Books. 

Practice Tests. GROL Exams. Vcley, Tab 
Books. 

Electronic Communication. Shrader, Mc¬ 
Graw-Hill. 

Land Mobile and Marine Handbook, Noll. 
WPT Publications. 


3 examinations—a total of 100 questions on 
the combined tests—and earn your Commer¬ 
cial General Radiotelephone ticket. Even 
though this license is no longer required for 
the maintenance of land mobile radio gear, it 
is still a good license to have—it could cover 
you if you ever need to pop open a marine 
radio, a radar system, or an aviation 
transceiver. And with two-thirds of the ques¬ 
tions coming straight out of the amateur ra¬ 
dio question pool, the time to take the test is 
RIGHT NOW. 

Element 1 (was Element 1 and 2): Basic 
radio laws and operating requirements: 24 


“Hang on, it gets better if you have already studied 
the Advanced and Extra Class ham question pools — 
you now know at least two-thirds of what 
could be asked on the commercial test.” 


ARRL Handbook. American Radio Relay 
League. 

The combined Element 1 and Element 3 
question-and-answer pool is available for 
$12.95 from Gordon West Radio School, 
2414 College Drive. Costa Mesa CA 92626. 

There is more good news for licensed Ex¬ 
tra Class amateurs—you have already satis¬ 
fied the 2nd class radiotelegraph CW Ele¬ 
ment 1 and 2 requirements, having passed 
your 20 wpm code test. Extra Class hams 
who have passed the ham 20 wpm require¬ 
ments won't need to take the 16 wpm 
groups/20 w nm text tests. 

Soon the Commission will release the 
question pool for ship radar endorsement. El¬ 
ement 8. They will also release the question 
pools for radio operator and radio maintainer 
licenses to operate satellite radio systems 
aboard U.S. flag vessels. 

So if you are a technical ham and are 
looking for one more piece of “wallpaper” to 
put up at the shack, consider taking the com- 
mercial Element 1 and commercial Element 


questions out of a 170-question pool. 

Element 3: Electronic fundamentals and 
techniques to adjust and repair marine and 
aviation radios; 76 questions out of a 729- 
question pool. 

Element 5: Radiotelegraph operating prac¬ 
tices; 50 questions out of a 250-question 
pool. 

Element 6: Advanced radiotelegraph oper¬ 
ating procedures; 100 questions out of a 500- 
question pool. 

Element 7: Global maritime distress and 
safety service practices and regulations; 76 
questions out of a 360-question pool. The 
FCC is soliciting this question pool now. 

Element 8: Ship radar, technical, theory, 
and practice; 50 questions out of a 250-ques¬ 
tion pool. The FCC is soliciting questions 
now. 

Element 9: Global maritime distress and 
safety service radio maintenance questions: 
50 questions, 250-question pool. The FCC is 
presently looking for input to the question 
pool. _ B 
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■ Feedbacki 


r-12001 


Rtty loop 

Amateur Radio Teletype 


Marc I. Leavey M.D.. WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

I've got to start out this month with 
a vivid memory. One year ago this 


on Delphi has carried the programs 
(or many years; I believe they are 
still there. As with the “RTTY Loop- 
disks, copies of previous columns 
are also available, for the same deal: 
$2 per column and a self-addressed. 


My sincere thanks to Michael 
Geier KB1UM who writes the 'Ask 
Kaboom" column here in 73. He no¬ 
ticed my request for information on 
putting the Santee HT-1200 onto 
packet and. having just completed 
such a modification, sent it along. As 
soon as I get the time (Isn't that a 
laugh?). I'll try to do the same. 
Meanwhile, if there is enough gener¬ 
al interest in this, I'll be happy to 
share the modification with you all in 


Network (AFTN). 

If you are interested, and who 
wouldn't be. drop Jorge a line at; 
Klingenfuss Publications. Hagenloher 
Str. 14, D-72070 Tuebingen. Ger¬ 
many. All of the prices in his catalog 
are given in deutsche marks, so you 
will have to check the current conver¬ 
sion rates before you order. Many of 
his materials are also available in 
French, as well as in German and 
English, so be sure to mention that 







































































Number 12 on your Feedback i 

Carr s corner 


ii 



II: 25 - 40W Incandescent Lamp 


* Depending On Country 

Figure 1. One method tor drying a power transformer. 


Joseph J. Carr K4IP.V 
P.O. Box 1099 
Fails Church. VA 22041 

Repairing Water-Damaged 
Ham Gear 

Three full days of heavy, hurricane- 
driven rains pelted the East Coast of 
the United States. In my county, the 
Potomac River crested 11 feet above 
flood stage. In the narrow mountain 
river canyons of West Virginia, 80 
miles upstream, it welled up to a 54- 

whelmed the best efforts of hundreds 
of bone-tired volunteers. Despite 
backbreaking heroic efforts, the sand¬ 
bag wall at the edge of one town gave 
way under the relentless pressure of 
an angry river. Over the next 24 hours 
the water rose, completely flooded 


ed or if there is no or insufficient 
insurance, then you might want to at¬ 
tempt restorative action. Even if the in¬ 
surance company does pay off. cus¬ 
tomers can often buy the equipment 
back from them for salvage value. I re¬ 
call a guy who received $325 for a 
two-year-old hand-held 2 meter rig, 
and then "bought It back* from the in¬ 
surance company for $20. The com¬ 
pany sent him a check for $305. and 
he kept (and restored) the “carcass." 

Restoration Steps 

Some ol the steps recommended 
may sound a little bizarre to you from 
a normal perspective, but they are ca¬ 
pable of restoring an expensive piece 
of equipment. Some of the steps might 
cause a little damage that will also 
have to be repaired (especially those 


clef The first thing the technician did 
was take the transceiver out on the 
back parking lot and give it a 10- 
minute shower with a garden hose. He 
had lived in that town all his life, and 
therefore had much experience with 
saltwater-damaged radio gear. Incl- 


range is low tor many kitchen ovens, 
and some might not be able to remain 
that cool. Higher temperatures will dry 
the set out faster, but they will also 
melt some of the plastics used in it. so 
beware. The drying process takes 
several days, perhaps as long as a 
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the only thing low about our charg 
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m mj Number 13 on your Feedback card 

Homing in 


Radio Direction Finding 


Joe Moell P.E. K00V 
PO. Box 2508 
Fullerton CA 92633 


to shape the dowel ends tor the nock. 
This allows me to adjust the length of 
the shafts very closely. I on'ginally had 
2x2 lumber tor the boom, but I now 
use a one-inch-diameter Fibergtas 
tube, which is much more rugged. 

“I built the support frame out of 










































lunch and a discussion ot T-hunling 
topics, technical and otherwise. Hunt 
rules are regularly reviewed and re- 


When l asked Bill it the Foxcopter 
has made him invincible, he laughed 
and said, *11 has proven to be an odds- 


ide and statewide championship 
events. Apparently lots of Wisconsin 
hams agree with N0MKJ when he 


lernanonai loxnum gatnenngs. 

Well, it's time to get busy, because 
the championship organizers are wait- 


INTERFERENCE LOCATION 



★ 50 to 1000 MHZ 

★ Stuck Microphones 

★ Cable TV Leaks 

★ Jammed Repeaters 
& Cell Sites 



New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler shift radio 
direction finder. Simply plug into receiver's antenna and external speaker jacks. Models available 
with computer interface, synthesized speech, fixed site or mobile - 50 MHz to 1 GHz. Call or write 
for details. 


P) 


DOPPLER SYSTEMS, INC 


P.O. BOX 2780 (602) 488-9755 

CAREFREE, AZ 85377 FAX (602) 488-1295 
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Heterodyne 

Get fast relief with a 


magic V notch 4 

autiumitic notch audio filter 



computer Rl l and other 
similar QRM! 


Headache #14.226.5 



»s you to work no s4SSB •ilgn.l under ^ ^ 
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EVERY ISSUE 
of 73 

on microfiche! 

The entire run of 73 from October, 1960 
through last year is available. 

You can have access to the treasures of 
73 without several hundred pounds of 
bulky back issues. Our 24x fiche have 98 
pages each and will fit in a card file on 
your desk. 

We offer a battery operated hand held 
viewer for $75, and a desk model for 
$220. Libraries have these readers. 

The collection of over 600 microfiche, is 
available as an entire set, (no partial sets) 
for $285 plus $5 for shipping (USA). 
Annual updates available for $10. 

Your full satisfaction is guaranteed or 
your money back. Visa/MC accepted. 

BUCKMASTER 

PUBLISHING 

■'Whitehall" 

Route 4, Box 1630 

Mineral, VA 23117 

703-894-5777 

800-282-5628 
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PCB and SCHEMATIC C.A.D. 
EASY-PC ($195) EASY-PC 





PC/XT/AT/286/386 with 
Here, CGA, EGA, VGA. 

'• Design Single sided, 
Double sided and 
Multilayer boards. 

; • Provides Surface Mount 
support. 

• Standard output includes 
Dot Matrix / Laser / Inkjet 
Printers, Pen Plotters, 
Photo-plotter and N.C. 



Number One Systems =H°= 

REF: 73AR, 1795 Granger Avenue, Los Altos, CA 94024 
Telephone: Fax: 

USA: (415) 968 9306 USA: (415; 968 9306 VISA and 

Intnl:- +44-480-461778 Intnl:- +44-480-494042 MasterCard 
UK :- 0480 461778 UK :- 0480 494042 Welcome 


PROTECTING 

YOUR HAM SHACK 

Next two issues of PolyPhaser’s 
Striking News (newsletter) 
will cover proper shack 
grounding and 
protection 
techniques, 
to receive 
your tree 
copies 
contact 


fcPolyPhaser)iI 

J CORPORATION 

(8Q0) 325-71170 ■ [702) 782-2511 ■ FAX:(7D2) 782-4476 
2225 Park Place ■ P.O.Box 9000 ■ Minden, NV 89423 
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QRP NETS 

Fr«q. Day 


ive. Findlay OH 45840. 
of crystals on the popu- 
ncies for only $5 each. 


SEN (QRP ARC!) 
Michigan QRP 
GLN (QRP ARCI) 
GSN (QRP ARCI) 
WSN-80 (QRP ARCI) 


he contest off and on. depend- 
m my work schedule. I ll be run- 
a home-brew 40 meter transceiv- 


DON'T MISS THIS ONE! 


GREATER BALTIMORE 
HAMBOREE AND 
CDCT1PUTERFE5T 

HOST TO THE 

ARRL MD STATE CONVENTION 

'A/VVVV i 

MARCH 26 & 27, 1994 
Maryland State Fair Grounds 
_ Timonium, Maryland _ 

THE LARGEST SHOW OF ITS KIND 
IN THE MID-ATLANTIC AREA 
ARRL Forums & Programs • Banquet 
10 Acres of Indoor and Outdoor Sales 
3 Buildings *1,100 Indoor Spaces 
Buildings for Dealers & Manufacturers 
Indoor Fleamarket • Outdoor Tailgate 
FCC Exams • Acres of Parking 
Over 16,000 Attended Last Year! 

VENDORS: All spaces by advance sale! Register NOW! 
Call: 410-HAM-FEST Write: G.B.H.& C. 

Or: 1-800-HAM-FEST Post Office Box 95 

Anytime, for Voice o r FAX Info Timonium, MD 21094 


MoTron Electronics 

310 Gorfleld St. Suite 4 PO Box 2748 Eugene. Oregon 97402 

't||| TxID-1 

5 lift ,- Transmitter 

* V Fingerprinting 

I System 

-a ... 

OCM*«e^Pr x o. ife 'T r s J Nouj Shipping! 

FM/flM radio transmitters have a unique frequency 
versus time start-up characteristic-even radios of the 
same make and model. This ‘FingerPrlnt* can be 
captured, stored and analyzed. Our exclusive TxlD 
Software and the patented technology of the TxID-1 
IBM/Compatible circuit board can help you identify 
the abusers on your repeated Or help you keep track 
of the number of radios per account on commercial 
repeaters. CTCSS and DTMF decoding, as well as 
Spectrum Occupancy and Deviation measurement 
features further enhance the system. 

Cali or write for a brochure with Ml details, 
additional examples, and technical specifications. 

TxID-1 with Software $699.00 

Shfpplng/Hondling UF5 Ground USA: 18.00 
VfsaAAC and AM€X accepted. COO on cosh or Money Oder bosh only. 
Government Purchase Orders accepted. 

Orders: (800) 338-9058 

: Info; (503) 687-6118 far (503)687-2 -^ 2 | 
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Number 16 on your Feedback card 

Packet & computers 

Digital Amateur Radio 


Jeffrey Sloman N1EWO 
P.O.Box 636 
Franklin IN 46131 

Getting Started with TCP/IP, Part 6 
Well, Bke some very large percent¬ 
age of the rest ol the US. the flu (I am 
told H comes from Beijing) struck here. 
For a week I have been unable to do 
any substantial work, and as I type 
this, I am under the weather. Because I 
don't want to leave you without useful 
Information this month, here are a cou¬ 


ple of Important files that are used by 
JNOS—a working AUTOEXEC. 
NOS file, and a description of how to 
assign user permissions In the FT- 
PUSERS Tile. I'll talk more about these 
next month, but at least you'll have 

periment with them until then. 

Note that this AUTOEXEC.NOS file 
may produce errors with certain ver¬ 
sions of JNOS, but It should still work. 
Unfortunately, JNOS does not neces¬ 
sarily maintain compatibility between 


versions. The differences are usually 
minor, though. In any of the text files 
used by JNOS, any line or portion pre¬ 
ceded by a pound sign (#) is consid¬ 
ered a comment and ignored. 

This Is pretty much the AUTOEX¬ 
EC.NOS used here at NlEWO. We 
will discuss some of the more esoteric 
entries In future columns. Be sure to 
use your OWN call and IP address If 
you try to copy this file! 

FTPUSERS 

JNOS uses a file called FTPUSERS 
to assign permissions to the users who 
connect to your station. The entries in 
the file are very simple, for example: 
nlewo blort /public 63 
where: 

nlewo Is the call of the user; 
blort Is the assigned password (an 


asterisk (') indicates that any pass¬ 
word should be accepted); 

/public is the directory into which 
the user is placed when making an 
FTP connection to your station. 

The user can then access and di¬ 
rectory below, but none above, the 
specified one; and, finally, 63 is a num¬ 
ber Indicating the permissions granted 
to the user. This Is a “bitwise" opera- 

a binary version of the number indi¬ 
cates a granted permission. Don't wor¬ 
ry. though, no binary math is re¬ 
quired-just add up the numbers cor¬ 
responding to the permissions you 
wish to grant from the list below; the 
result is what you need. I hope you 
find this information useful. We'll get 
back to tutorial discussion next month. 
73 de N1EWO. B 













sed by JNOS for informational 


1024 0x400 No send command fi 

2048 0x800 No read command fi 

4096 0x1000 No third-party mai 

8192 0x2000 User is a BBS 

16384 0x4000 Expert User flag 
32768 0x8000 No convers commanc 

65536 0x10000 No escape charact€ 


lagglnj/Ptnm^niiiit DaUctcnM^ll* to^CjjWrtVH 


Walking-Stick Yagi? 

1ml. 'tvcmhinBlU "cic'Jn anil I'ihVanduiugh. 

2mclCfs $7». ib an UV. Weighs only I lb? _ 


4309 Northern Pike Blvd. 
Monroeville, PA 15146 
(412) 374-9744 
FOR ORDERS ONL Y CALL 

(800)854-0815 


SPECIALING IN PREOWNED 
AMATEUR AND SHORTWAVE EQUIPMENT 

BUY • SELL • LOVE TO TRADE 




Sell your product in 73 Amateur Radio Today 
Call Dan Harper today.. . 1-800-274-7373 


JURASSIC REPEATER 

then fas! forward to 1994 „ 


Actual Circuit Emulation 


DIGI-FIELD 

1 FIELD STRENGTH METER 


• Add A Digital Voice ! 

Messaging System To 


Your Repeater sT^ 

• Leave Voice Messages For Each Other 

• Gel Packet Cluster Info In Voice 


• Computer Board And Software $259 


;X‘^7pc ag? 
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I the Hubble resci 
rovided viewers ' 
cular video while I 


repeater system or 
central Ohio regioi 
0 net every Tuesd; 
EST on 147.45 f 
calling frequency) 


Kl ‘ m 

CB-TO- 10 METERS | 

GIVE YOUR 

HR-2510 HR-2600 

40 dB Front-to Back Ratio 

60° Half-power Beamwidth | 

Mounts directly to mast 

We specialize in CB radio modification 1 

plans and hardware. Frequency and FM 1 
conversion kits, repair books, plans, high-1 

“ BI G RI GS” 

2m«crs S145, 220 MHz S145. 70 cm St 15, Dual 146/440 5165 

Weighs ooly 10 Ihs. Add 511 Shipping & Handling. Info 51. 

AntennasWest Order HoiLine 

^Box 50062 Provo UT 84605 801 373 8425 y 

mmmm wmmw 

CBC INTERNATIONAL 

LOU FRANKLIN K6NH - Owner 

P.O BOX 31500X. PHOENIX. AZ 85046 

CHIPSWITCH 

4773 Sonoma Hwy. Suite 132 

Santa Rosa, CA 95409-4269 

Write or call (707) 5340512 for HtEF. Intonnatlou 
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! 1. Block diagram of a typical l 
coupling network. It is a summ 
3s a standard IF amp il the coni 
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Michael J. GeierKBIUM 
c/o 73 Magazine 
Route 202 North 
Peterborough NH 03458 


Nol long ago. I was on my local 
packet radio BBS and I noticed a bul¬ 
letin requesting information about 


curred to me that I ought to discuss 
the topic here In the column, since it 
can be a source of hard-to-find prob¬ 
lems in your station. So, let's take a 
look at ground loops and other things 
related to ground problems. 


Your Tech Answer Man 

what's at the end will be quite small. 
Consequently, your 15-foot wire is a 
good ground connection at that fre¬ 
quency. Now let’s say you switch to 
the 10 meter band. Hmmm. 10 meters 
is about 30 feet, and 15/30 is 0.5. and 
... uh oh, sounds like a problem! Yup. 
your ground wire is a half wavelength 
long. So what? Well, draw a 30-foot 
sine wave over it As you can see. the 


tremendous. So how, exactly, does 
that "ground" your equipment when 
the ground point’s voltage won't be 
anywhere near the voltage on the ra¬ 
dio's chassis at any given moment? 


nificant part of a wavelength, or < 
several wavelengths, resulting in I 
being at different voltage potent! 
and thus ungrounded! That's one 
son microwave gear is harder to b 
you can't even take anything as : 
pie as ground for grantedl That kin 
problem can occur even in VHF 
UHF radios, but it usually doesn 
HF rigs because the wavelengths 
so much larger. Still. I've seen si 
squirrely 10 meter setups; now 
then It happens. 


But what about receive problems? 
Ground loops can get you Into all 
kinds of problems even when you're 
not putting out any energy: ask any 


What the heck is a ground loop 
anyway? Isn't everything that's con¬ 
nected to ground "grounded"? It 
seems reasonable to think so. but it 
just ain't so. In a perfect universe, it 


“What the heck is a ground loop 
anyway? Isn’t everything that’s 
connected to ground ‘grounded’?” 


directly to ground at the mike amp, 
while the other one goes somewhere 
else on the chassis. I experimented 
with that once on my TS-940. With the 
mike's ground wire connected to the 
correct point, all was fine. But. If I used 
the chassis ground wire, I got terrible 
RF feedback whenever I keyed up. 
Actually. I found it out by accident 
once when the two wires touched in¬ 
side a little mike switchbox I'd built. Oh 
well, no harm done, but it proved the 
point: Those two wires, both ground- 
















































high-impedance 


tenna as far as you can from the gear, 
to reduce the amount of signal you 
pick up in the first place. Also, be sure 
to connect all the radios' ground termi¬ 
nals to the same point, and then send 
that on its way to ground. Because of 
the way it looks, that's called a “star 
ground." In particular, avoid running 
your ground braid from radio to radio, 
with only the last one going to ground; 
that kind of configuration actually tries 
to force a ground loop to occur. 

With hum problems caused by a 
passive ground loop, the hard part is 
figuring out which item is making the 
trouble. The only way is to disconnect 
the audio cables one by one. When 
you hit the culprit, the problem will go 
away. The cheapest, easiest fix is to 
disconnect one side of the braid. Try 
that and. if it works and doesn’t cause 
RF feedback problems when you 
transmit, you're in business. If It does 
feed back, though, consider putting a 


in a metal box, or they may pick up all 
kinds of RF. 

I remember one problem I had with 
a computer connection to a shortwave 
receiver. The idea was to pick up 
weather facsimile transmissions and 
decode them with the computer, using 
a simple homemade interface and 
some nifty decoding software. It 
worked, but the computer's RF noise 
made a terrible mess in the receiver 
whenever it was connected. If I broke 
the connection, the noise went away, 
even though the computer was only a 
few feet away from the receiver. What 
was going on here? 

Well, it wasn't actually a ground 
loop. I know because I tried running 
the shortwave on batteries, and the 
problem didn’t go away. Remember, 
you can only have a ground loop if 
there's some attempt at a common 
ground; a floating device can't exhibit 
the problem. In this case, computer 


would have cured it, but I didn’t have a 
way to do that where I was living a 
the time. Oh well, you can’t solve 'enr 


coil-cap combination is similar in i 
figuration. Unfortunately, I don't f 
that article handy, so I can't saj 


Dear Kaboom, 

In the September '93 issue, there 
was an article discussing compressed 
antennas. Instead of buying the vari¬ 
able capacitor and coil specified, can I 
just use my MFJ tuner with this thing? 

Signed, 
Wanna Make Do 

Dear Wanna, 

Well, I'm not an antenna maven, 
but it seems reasonable to try it, as 
long as the antenna doesn't require its 
tuner to be right at its base or some¬ 
thing. There's a big difference be¬ 
tween tuning an antenna at the anten¬ 
na and way back down the coax line 
by your rig. But I'd try it. You don't 
have anything to lose, and you should 


1C. It's the second time it's gone 
and. unfortunately, it's a prc 
etary product. I really want to save 
rig. Is there anything I can subst 
for it? 


Dear Twice, 

The 1C you indicate is the a 
power amplifier. If you haven't t 
playing the rig real loud for long 
ods, you should wonder why it ki 
blowing! The speaker coupling 
C35, could be leaky. In any eve 


Look What You Could Be Missing... 

Multiple Heterodynes White/Pink Noise Power Line Noise And More ... 

DSP Noise Reduction Products From JPS 




NRF-7 General Purpose Noise 
Remover and Filter Unit 

Only $249.95 

The NRF-7 reduces atmospheric noise through 
dynamic peaking. Removes mu ltiple tones from 
voice signals. High performance CW and 
Voice Filters. C W filters have selectable center 
frequency. State-of-the Art Digital Signal 
Processing. 


NIR-10 Noise/Interference 
Reduction Unit 

Only $349.95 

The NIR-10 allows reception of difficult to read 
signal and reduces listener fatigue. Operates on 
radio receiver audio outputs. NIR mode reduces or 
eliminates heterodynes, white/ignition noise, RTTY 
interference, and power line noise. PEAK function 
reduces white noise interference. The Notch Filter 
mode removes multiple heterodynes and acts in 3 
milliseconds. Band Pass mode is continuously 
adjustable center frequency. 



NTR-1 Wide Band Noise 
and Tone Remover 

Only $169.95 

The NTR-1 provides wide band operation for 
AM or FM reception. Narrow band operation 
for SSB, CW or data receptioa State-of-the- 
Art Signal Processing in "Real Time." Rapidly 
removes multiple tones from voice signals 
and operates on receiver audio output. 


JPS Communications. Inc. 


TOLL FREE ORDER LINE: 800-533-3819 


3 73 Amateur Radio Today March, 1994 






















73 


Number 20 on your Feedback card 

INTERNATIONAL 


Amie Johnson N1BAC 
43 Old Homestead Hwy. 

N. Swanzey.NH 03431 

Notes from FN42 

Well, we made It through Christmas 
and the New Year celebration without 
any trouble. But a bug has cropped up 
In my computer. It seems to have a 
mind of It's own at times, freezing for 
no reason, rebooting, etc. Luckily, It 
only froze up once while writing this 
column, so I didn't have to retype 
much (good reason to save quite of¬ 
ten). But, I won’t press my luck any 
further this month. Much more next 
month from Israel, Monaco, South Ko¬ 
rea, and who knows where else. 

73 for now. Amle N1BAC 

Roundup 

Brazil Iwan Thomas Halasz 
PY2AH is author ot the world's first 
Radio Amateur's Handbook in Por¬ 
tuguese. The handbook is published 
by Edusp (the editorial branch of the 
University of Sao Paulo) and is des¬ 
tined for the five Portuguese-speaking 
and also the 18 Spanish-speaking 
countries, handbook do RatSoamador 
is endorsed by both REP (National 
Amateur Radio League of Portugal) 
and LABRE (National Radio League of 
Brazil). With 633 pages, it is half the 
size of the present ARRL Handbook 
but almost three times that of the first 
(1926) edition of the Radio Amateur's 
Handbook, written by Francis Edward 
Handy W1BDI, to whom the author 
renders homage In his preface. 

Since none of the Portuguese¬ 
speaking leagues have editorial facili¬ 
ties and amateur radio literature In 
Portuguese has been very scarce over 
seven decades, the new Handbook 
had to fill in the lack of Information for 
amateurs who do not read foreign lan¬ 
guages (more than 95% of them), pro¬ 
viding them with a worldwide horizon 
to see their activities in proper per¬ 
spective. It is expected that the pres¬ 
ence of a Handbook in most of the 
shacks in Portugal. Brazil, Angola, 
Mozambique, and Cape Verde will 
give amateur radio new thrust and 
Interest In these countries. 

The Handbook is not only a conve¬ 
nient way for the public to get ac¬ 
quainted with amateur radio and de¬ 
cide about the possibility of becoming 
a ham, but also the only means to get 
a comprehensive view of amateur ra¬ 
dio as the mass media only refer to it 
when It becomes news. 

Author iwan Halasz, a broadcast 


ca: RMT (in Portuguese) and 
Telepress Latlnoamerica (in English 
and Spanish). For more information, 
write to 1662 Cardoso de Almeida. 
05013-001 Sao Paulo. Brazil. 

Chile Downloaded on packet from 
the HR AMSAT News Bulletin 226.03: 
The first MICROSAT from Chile, to be 
named CEsar-1, will be launched in 
early 1995. This announcement was 
made by the Radio Club Federation In 

Santiago. The Radio Club Federation 

will also provide the ground control 
station for CE-1 after it Is on-orblt. 

The satellite will be a MICROSAT 
class similar to AO-16, LO-19, WO-18, 
and DOVE. The orbit will be sun-syn¬ 
chronous and the altitude will be about 
900 km. 

The design will include some scien¬ 
tific experiments which will be con¬ 
structed by students from three local 
universities, along with some help 
from the Chilean Air Force. 

The estimated cost of the design 
and assembly of CE-1 will be about 
USS1 million. The Radio Club Federa¬ 
tion said that CE-1 is designed to help 
facilitate communications between 
Chilean radio amateurs and amateurs 
around the world- /The AMSAT News 
Service (ANS) would like to thank 
LW2DYZ of AMSAT LU lor the bulletin 
item.) 

Dominican Republic Letter from 
Bill Meara N2COR/HW: When I first 
walked Into the Dominican Radio Club 
several months ago, I was struck by 
the fact that in its outward appear¬ 
ances, the club was very similar to my 
first radio club (Crystal Radio Club— 
W2DMC). There were the piles of old 
OST magazines, musty old QSL 
cards, and piles of old radio gear. It 
was all very familiar. Aside from the 
different language being spoken, the 
membership of the dub also reminded 
me of W2DMC—there was the same 
mix of old-timers and enthusiastic 
youngsters along with a ■character" or 
two to liven up the dub house! Above 
aH. there was the same friendly spirit, 
the same willingness to help out a fel¬ 
low ham that has always been the 
hallmark of our hobby. While our ham 
bands every day provide very pleasing 
evidence of radio's ability to forge In¬ 
ternational friendships, I think that the 
face-to-face experience in a radio dub 
can be even more gratifying. Soon af¬ 
ter arrival at the club, I found myself 
sharing experiences with new friends 
in a foreign country: HI80MA and I 
laughed together as we both admitted 
to waking up our parents after contact- 


Radio Club Dominicano (HI8RCD) 
has recently gone through a notice¬ 
able reinvigoration. In addition to our 
Tuesday night meetings, the Club 
sponsors a "Can* (a sort of party/get- 
together) every Saturday afternoon. 
Our newsletter is back in print and a 
new yagi tribander is on the roof of the 
clubhouse. We have an active, infor¬ 
mal dub net on 146.5 FM simplex. 

The holiday season brought a very 
successful and enjoyable Christmas 
party in our now renovated clubhouse. 
A party is not a party in the Dominican 
Republic without high-volume 
merengue music! When your corre¬ 
spondent saw the audio equipment 
being assembled for the party, he 
speculated that the gear might allow 
the club to carry out some audio fre¬ 
quency DXI A good time was had by 
all, with the more animated club mem¬ 
bers partaking ot the merengue music 
while the more staid amateurs retired 

to the back yard for some good con- 

December also brought a club- 
sponsored foxhunt competition. Here 
In the DR a foxhunt Is a "Cacerta de 
Pichon" which translates as "Hunt for 
the Young Pigeon." One Saturday, the 
streets of Santo Domingo were invad¬ 
ed by earnest radio enthusiasts armed 
with bizarre multi-element 2 meter 
yagls! After some struggle, the "pi¬ 
geons" were all captured and the 
hunters returned to the radio dub tor 
an awards ceremony and an afternoon 
of good fellowship. 

1994 promises to be a good year 
lor ham radio in the Dominican Re¬ 

public. The dub plans to offer a Morse 
code course and we'll be working with 
a local school interested In adding 
ham radio to its set of extracurricular 
activities. We'll also continue to work 
with a local Boy Scout group. As al¬ 
ways. Radio Club Dominicano will 
continue to be a happy place where 
hams from all over are welcome. Best 
of luck in 1994 to all. 73 from HI8I / Bill 
Meara, N2CQR/HI8. Unit 5510, APO 
AA 34041.) 

Ecuador For those of you who en¬ 
joy listening to foreign broadcasts, 
quite a few of those stations send out 
program notes and one of those is 
HCJB. The Voice of the Andes, Quito. 
Ecuador. If you wish to be put on their 
mailing list, send your request to 
HCJB. Casilla 17-17-691, Quito, 
Ecuador, South America. 


AUSTRALIA 

David Horsfall VK2KFU 
PO Box 257 
Wahroonga NSW.2076 
Australia 

A recurring thread in past columns 
was how the Department of Transport 


Now," but for one reason or another (a 
Federal election and a change of 
name to "SMA" [Spectrum Manage¬ 
ment Authority]), they never actually 
saw the light of day. The latest word 
was that these changes were going to 

be introduced in the next session of 

Parliament (around the time this ap¬ 
pears in print), so hopefully this long- 
outstanding matter will be decided 
soon; until then it is pointless com¬ 
menting any further. I was hoping to 
describe the Australian licensing situa¬ 

tion, but there was always the danger 
it would be obsolete by the time it ap¬ 
peared in prinL 

Some things, however, never 
change. It Is worth pointing out that 
the national body In Australia, the 
Wireless Institute of Australia (or Just 
WIA), actually consists of several au¬ 
tonomous bodies In each state, and a 
federal-based office that produces the 
magazine and provides representation 
to government, etc. All member ser¬ 
vices are provided at the state level, 
and these vary (including membership 
tees) from state to state. As can be 
imagined, this can lead to some inter¬ 
esting situations, with disgruntled am¬ 
ateurs blaming the wrong body tor 
perceived shortcomings, etc. The 
NSW division can lay claim to being 
the oldest division of the oldest ama¬ 
teur society in the world (founded in 
1910), and in spite of this (or perhaps 
because of it) it has experienced a few 
ructions lately. As I write this (late De¬ 
cember). certain matters have still not 
been resolved (such as an Extraordi¬ 
nary General Meeting to debate a "No 
Confidence" motion in the Commit¬ 

tee!), and I hope to have further news 
in a later column. 

Cheers for now. Those with access 

to packet or Internet can contact me 

as “VK2KFU @ VK2RWI.SYD.NSW. 

AUS.OC* and "dave@esi.COM.AU” 
respectively. 

CANARY 

ISLANDS 

SPAIN 

Woodson Gannaway N5KVB/BA8 
Apartado 11 

35450 Santa Maria de Gula 
(Las Palmas de Gran Canaria) 

Islas Canarias 

(With apologies to Bing Crosby) 
"Chestnuts roasting on an open fire, 
(the smell of roasting) dried squid nip¬ 
ping at your nose ..." Isn't that how 
the song goes? Well, this Is the Ca¬ 
nary Islands, after all, and things are a 
little different. No chestnut blight so we 
still have chestnuts every year in the 
fall. And for some unknown reason, 
the street vendors roast and sell dried 



























Spam on Spanish terms? Well, please 
pack your sense of humor and plan to 
use it often, mostly to laugh at your¬ 
self. If you studied Spanish, you al¬ 
ready know about the subjunctive and 
some of its pitfalls. In a few years 
you'll get it mostly sorted out. But I'm 
talking about the things you thought 
you already knew and could count on. 
That's where the torpedoes really 
come at unexpected angles ... It was 
Thanksgiving, and the guests eating 
with us were some Spanish friends 
who didn't speak English and two Mor¬ 
mon missionaries from the U.S. who 
spoke some Spanish, so we spoke 
Spanish. Things were going fairly well 
until one of the Americans, translating 
literally from English, said. "Pasame 


Is the tooth fairy la hada de los di- 
entes"? Not on your life! In Spain it's 
‘el Ratoncito Perez" and don't you for¬ 
get it. In {act. yesterday some friends 
gave our baby a Ratoncito Perez doll 
that plays several tunes about 50 dB 
too loud, and I'm thinking about how to 
cut down the volume, short of smoth¬ 
ering it under two or three pillows. The 
first thing will be to put in a jumper in¬ 
stead of one of its two batteries, and 
halve the voltage. 

Thanksgiving was yesterday, and a 
couple ol nice people left a package of 
brownies for me outside our door with 
a nice note. There are fine people ev¬ 
erywhere. but sometimes you have to 
look to find them. 73. Woodson 
N5KVB/EA8 B 


and adjustment instructions, or the 
dual trace pre-amp. for my surplus 
scope. Scope type is AN/USM-117C. 
Pre-amp type is MX 2995 A/ USM117. 
Mel Wardean K6QXE. 18193 Fisher 


Micro IDer 

In the January 1994 Issue, a very 
discerning reader spotted an error in 
Program #1 of the above mentioned 
article. In the listing on page 26. the 
29th line says: 


WANTED: Circuit diagram for SEIF 
DM-2000 DVM. I will pay costs. Keith 
Ralph VK4VO. 10 Thredbo Dr.. 
Worongary 4213 OLD. Australia. 


(44. "1111110101011101110V , V 
The line should be: 

(44, ‘11101110101011101110V , V 
The correction will produce a prop- 
Morse code comma. 

TNX Keith Rice. 


Updates 



In U.S. & Canada Call Toll Free (800) 221- 0732 • In NYS (516) 942-0011 • FAX: (516) 942-1944 
























































































rock bands. Every one of these musi¬ 
cal (or pseudo-musical) groups needs 
compact discs and cassettes to sell to 
make money. Find 'em. Sell ’em. 
Record 'em. The Independent Music 
Producers Syndicate (IMPS) will take 
it from there and ship you the CDs and 

You can sell ’em a thousand CDs 
for $5 each and they can turn around 
and sell 'em (or S16.95. That's an 
easy way for them to generate an ex¬ 
tra $12,000 That'll go a long way to¬ 
ward new instruments, concert tours, 
costumes, or whatever. And by the 
time they've sold 300 CDs the whole 
works will have been paid for. The rest 
is gravy! They can probably even pre¬ 
sell that many so they won't even 
need any money up front. 

If you get busy right away you may 
be able to get a bunch of schools to 
invest in CDs to sell to the graduating 
class and their families come June. 
These might feature seleclions from 
the glee club, the school band, and 
any other school musical (or semi-mu¬ 
sical) groups or performers. All you 
need to do is learn how to make some 
decent DAT recordings and do some 
selling. 

Church choirs are another group 
that can be recorded. Some churches 
have boys choirs and would love to 
have CDs to sell to make money to 
help pay for summer choir camp. 
When I was a tad I sang soprano in 
the St. Paul's Church choir and we 
had a great time at summer choir 
camp. Churches are always in need of 
money for things, and CDs are a great 


mismanagement at the Dallas head¬ 
quarters. and that helped keep it from 
growing quickly at first. I don't know 
about the paid state coordinators in 
other states, but the chap they picked 
in New Hampshire never seemed to 
bother to pick up the ball, or when 
he did. then he soon dropped it. We 
got precious little coordination or com¬ 
munications. Then came the Perot 
NAFTA debacle, and pffft went Interest 
in UWSA up this way. 

That was discouraging because it 
was the only group that looked as if it 
might gear itself up I 


s the a 


ninistra 


Congress are making out ot things. 
We know the Democrats and the ~ 
publicans aren't going to change 
thing much. And the Libertari; 
though they have some great ideas, 
are almost invisible. Now. with tt 
porizing of UWSA. what's left? 

Wayne In Hawaii 

I was able to make a few contacts 
as I visited all six of the main islands, 
but precious few. And what few re¬ 
peaters I found open seldom had any¬ 
one listening. I called and called over 
one repeater after another. Phooey. 
My best repeater experience was the 
W6KAG repeater on Molokai. I first 
talked through it from Lanai, and then 
met Butch on Molokai, where he drove 
Sherry and me from one end of the is¬ 
land to the other, including a fantastic 
view of the old leper colony from high 
atop a cliff overlooking that corner of 



OAK HILLS RESEARCH 

QRP Headquarters 


QRP 

WATTMETER 

KIT 


• A wattmeter designed specifically for the QRP operator & 
builder (1.8 to 54 MHz) 

• Measures forward & reflected power at QRP levels 

• Select from three full scale power levels: 10W, 1W, or 
lOOmW 

• Measure power down to ImW 

• Large easy to read 2" meter 

• Low current drain meter circuit uses 9V battery (battery 
not included) 

• Great for portable use 

• Easy to build & align 

• Align with a digital voltmeter. Source of RF not required 

• Measures (HWD): 4 1/2' x 3 1/2' x 5* 

• 100% complete kit (less battery) including cabinet, all 
components and instructions 

Send $.52 Stamp for 
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Number 23 on your F 

Special events 


x permits. Please send us your Special Evt 


I 


Ham Doings Around the World check special 

° were too ate to 


PM Sal., and 8 AM-3 PM on Sun. For VE Exams. Contact Gene Ward 

RV space, call Stan WD4PEU, (904) KD9VB. 312 Ash Pkwy.. Westville IN 

243-8801. To pre-register for tables. 46391. Tel. (219) 785-4295. 

call Bud K8YNU, (904) 243-5404. 3 UPPER SADDLE RIVER, NJ The 

PM-6 PM CDT. or Jerry N4ZYB, (904) Chestnut Ridge Radio Club will spon- 

862-0419, 6 PM-9 PM CDT. For info sor Its annual Flea Market from 8:30 



































































Number 24 on your Feedback 

Dealer directory 



TgAmateur 
Radio Today 

PUT SOME EXCITEMENT 
INTO YOUR HOBBY!! 

No other magazine brings you the exciting 
world of amateur radio like 

73 Amateur Radio Today. 

• Construction projects: The most — 


Link Communications RLC-II 
Repeater and Linking Controller 






Ifi ! 


Hi 1 

1 i 


HAMSATS: Get the latest news 
on amateur satellite. 

Never Say Die: 

And you bet I won’t. 

73 International: 73 Amateur 
Radio Today Is the only 
ham magazine with monthly 


12 issues for Si 9.97 
That's a 43% savings 
off the newsstand price! I 

CALL 1-800-289-0388 
or send $19.97 to: 73 Amateur Radio Today 


9 (2) Lnkkig FdhDiptexports Temperature and Voltage Hearings 

-Unking pons capable ot operating 9 (4) Input Lines lor Contact closure 
as stand alone repeater pots Hearings 

- Separate IDS. Time-Out Timers. 9 18) Output Lines for control el external 
Hang timers, and Courtesy Beeps peripherals 

9 Clean and Understandable Voice Synthesizer with 400 + words 
9 At Ports have both COB and PL Inputs atoning crH site access changes 
9 DTMF Access from ALL Ports 

9 2400 Baud Serial Port allows remote programming of the RLC-II 
9 Optional Full Duplex Autopalch will) 200 Number Dialer 
Only $199.95plus s&b 

9 Optional 19-Steel Rack Mountable Enclosure Only $100.00 plus s8h 
9 (20) Time Scheduler Slots with Hourly. Dally and Weekly Events 
Voice Timeot Day Clock 

9 Complete Remote Programming using DTMF, Tones 
9 Multiple Password Priority Assignable to each command 

9 Independent DTMFmue tunctan can be assured to al ports 
9 Doug Hat RBl-1 Remote Base contract Kenwood Ratio support 

ONLY $599.95 ,***» 

Link Communications _ 

S P.O. Box 1071 Mi 

Bozeman. NTT 59771-1071 W* 

(406)587-4085 
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at m Number 25 on yoi 

New products 


Compiled by Charles Warrington WA1RZW, 


HAMTRONICS, INC. 

The popular Hamtronics line 
7HF and UHF FM Repealers has ji 
seen expanded to include some vi 
interesting new models. 

The new REP-200T Repealer h 



r A-4084. This unique wire culler will Road, San Diego, CA 92126; (800) able in neon rt 
ild the cut piece ol wire firmly in the 233-1728. Or circle Reader Service white, sky blue 
Iter until it is released by opening the No. 207. I Your sign will 
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Random output 


A week after I submitted last 
month s column about missing children. 

I received a press release in the mail. It 
is from an organization called The 
Friends ol Mark Hlmebaugh Founda¬ 
tion. and the coincidence of it arriving 
shortly alter I wrote last month's col¬ 
umn is spooky. 

Mark Himebaugh. whose picture is 
presented on this page, disappeared 
from the area of Cape May. New Jer¬ 
sey. on November 25.1991. A massive 
search and investigation have turned 
up nothing. Mark is still missing. 

Mark's father. Jody Flimebaugh, is 
KB2QCJ. The press release I received 
(printed in its entirety in the Aprtl Issue 
of Radio Fun ) stated that Jody had 
formed The Friends of Mark Flime¬ 
baugh Foundation lor the purpose of 
heightening and maintaining national 
ssing children. 


Jody H 


baugh hi 


ne simple ways. 

“Whenever QSL cards are mailed, 
include the poster ol a missing child." 
Flimebaugh stated in the press release. 
“During CW. packet and voice commu¬ 
nications. discuss the issue of missing 
children and the crime of abduction. 
Transmit images of missing children 
when working SSTV." 



David Cassidy N1GPH 

sounds like an intelligent and thought¬ 
ful man. As someone who has never 
had to deal with personal tragedy any¬ 
where near the magnitude ol losing a 
child. I am always amazed at the inner 
strength ol many ol those who have. 
Jody Flimebaugh strikes me as a man 
possessing immense Inner strength. 

We talked about the formation ol 
Amateur Radio Child Search. We 
talked about what is and isn’t being 
done to aid missing children. I shame¬ 
lessly asked him to help organize 
ARCS in New Jersey, which he agreed 
to help do. We both agreed that noth¬ 
ing could be accomplished without the 
assistance of hundreds of hams all 
across the country. We agreed that the 
only thing we could do was wait until 
people had a chance to read the 
February editorial and see what kind of 
a response I received. 

In the meantime. I promised Jody 
that I would publish his son's picture. 
There are over 50.000 people reading 
these words (closer to 100.000 If you 
consider that most copies of this maga¬ 
zine are read by two or more people). I 
want each and every one of you to take 
a tong look at Mark Ffimebaugh's pic¬ 
ture. Notice the red hair. Notice the 
freckles across his choeks and nose, 
the statistics concerning his 
height and weight and re¬ 
member that he is now 2- 
1/2 years older. Those of 
you in the New Jersey 


November 25. 1991. Dig 
out your old appointment 
calendar or search 
through your journal. 

this month, instead ol 
talking about what kind of 
rig you have, ask the ham 




Most slates have a clearinghouse 
lor missing persons where you can ob¬ 
tain posters, stickers (great lor attach¬ 
ing to QSL cards) and other informa¬ 
tion concerning missing children in 
your area. You can also contact the 
National Center for Missing and Ex¬ 
ploited Children. 2101 Wilson Boule¬ 
vard Suite 550. Arlington Virginia. 

22201 Their telephone number is 
(703) 235-3900. 

I sent Jody Flimebaugh an advance 
copy of last month's editorial and asked 
him to contact me. which he did. Fie involved 
96 73 Amateur Radio Today March. 1994 


i column. II not, 
II him about Mark and 
ind him a photocopy ol 
is page (you all hereby 
tve my permission to do 


has seen Mark Mime- 

last 2-1/2 years. If you 
have any information, you can contact 
the agency listed under Mark's picture, 
or contact The Friends of Mark Hime¬ 
baugh Foundation at P.O. Box 551. 
Cape May. New Jersey 08204-0551. 
Their phone number is (609) 884-6275. 

I have one last request for all ol you. 






this page, 
n. Every few 
stop and take a look into the eyes of 
11-year-old Mark Himebaugh. 


PROPAGATION 


March is likely to provide excellent DX 
conditions during the month, with only a 
very lew days rated at less than Fair (F). 
You can expect some erratic conditions 
on the HF bands during March 20th (first 
day ol spring) and 21st. but recovery will 
be rapid. Virtually half ol the month will 
exhibit good-to-excellent propagation lor 
DX to all parts of the world. 

Although we are approachi 
est part ol the Cycle 22 sunspot mini¬ 
mum, and lowest solar llux values in the 
past nine or 10 years, springtime condF 
lions are usually quite good, even at re¬ 
duced sunspot numbers and low flux vaF 
ues. Therefore, the following conditions 
should apply for Good (G) and Good-lo- 
Fair (G-F) and Fair-to-Good (F-G) days: 
10 and 12 Meter Bands 

Occasional F2 layer openings toward 
South and Central America (also Europe- 
Africa openings and general north-south 
path openings to other parts ol 
the world) during daylight 
Don't expect much from 
bands, but 
a good day. 

15 and 17 Meter Bands 
Consistent DX from the 
em Hemisphere to countries be- 
Good 

(G) days. Short-skip openings 
wilt also be qui 
of this month during da) 


Jim Gray W1XU 

good signal strengths from'the East, 
peaking between sunset and midnight, 
and signals from all other directions be¬ 
tween midnight and sunrise local time. 
Daytime short skip ought to be favorable 
out to about 1,000 miles, and at night 
out to about 2.000 miles. High absorp- 

hours local time will depress band condi¬ 
tions. but won't cut them off entirely 30 
meters will act somewhat like 20 meters, 
and somewhat like 40 meters, exhibiting 
st (and poorest) qualities 


e low- of both. 


80 and 160 Meter Bands 

Fairly good DX conditions between 
sunset and sunrise to most parts of the 
world on evenings when the QRN is low 
enough for good copy. This is the time ol 
year for thunderstorms and “atmospher¬ 
ics.' Paths to the East will peak near 
midnight local time, and to other parts of 
the earth between midnight and sunrise. 
Daytime short skip will be 
ble. but nighttime short skip will oiler re¬ 
spectable distances on both bands. Q 



30 and 40 Meter Bands 
These 

you with DX from 
ly alter sunrise. 


MARCH 1994 

SUN MON TUE WED THU FRI SAT 



1 G 

2 G 

3 G 

4 G-F 

5 F 

6 F 

7 F-G 

8 G 

9 G 

10 G-F 

11 F 

12 F 

13 F-G 

14 G 

15 G 

16 G-F 

17 F 

18 F-G 

19 F 

20 F-P 

21 P-F 

22 F-G 

23 G 

24 G 

25 G 

26 G 

27 G 

28 G 

29 G 

30 G-F 

31 G-F 
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on by a scientifically illiterate media 
and public. You should pay more 
attention to your old Uncle Wayne, 
who has been pooh-poohing these 
alarums and excursions lor years. 

At one time we were going to be 
overpopulated to starvation, bringing 
on a movement to limit lamilies to two 
children. Remember zero population 
growth (ZPG)? And we were going to 
run out ot oil by the end ol the centu¬ 
ry. We were losing our topsoil. Our 
croplands were being paved over and 
we'd starve. We were using up our 
ground water. We’re poisoning the 
oceans. We're killing the whales. Nu¬ 
clear war would wipe everyone out. 
The Ice age cometh. Dooml And how 


with the Alar scare and the accelerat¬ 
ing Audls. Both turned out to be com¬ 
plete hooey, but you'd never know It 
from watching the program and wait¬ 
ing lor an apology. 

The really big money in all this is 
that collected by advocacy groups 
from concerned citizens, whipped into 
a trenzy ot concern by the media. No 
amount of (ailed prophecies seems to 
discourage people from taking the 
next cry of doom seriously and send¬ 
ing checks. 


solutions to our problems Instead ot 
spending their campaigns astride 
fences. 

The media are in love with doom 
and gloom. "Good news does not sell 
papers" is the oki and true saw, so 
the worse they can make things ap¬ 
pear, the more papers they'll sell, and 
the higher the TV ratings. But In view 
of the almost complete failure to hap¬ 
pen of every scientific disaster we've 
been warned about, Is there any way I 
can at least get you to be skeptical 


into this energy. There are a number 
ot hints on ways to tackle this. Scien¬ 
tists call these anomalies because 
they don't yet understand them and 
don't know how they work. 

One way someone can make a bil¬ 
lion or seven is to come up with a 
practical and inexpensive way to pro¬ 
vide energy. It helps to be there first 
with something like that. That's the 
way Bill Gates got to be a billionaire— 
he had the first usable version ol 
BASIC and sold it to the first micro¬ 
computer manufacturer—and then 
rode the wave from there on. 

Hal Fox, in his December New En¬ 
ergy News, lists seven approaches to 


“Can anything be done about 
this mess? Of course, and it’s not 


about that virtually science-tree Earth 
Summit last year in Rio and the 


all that complicated.” 


generating power that are being re¬ 
searched and show promise. Most of 

















































































































QRX... 


WF Hazards _ 

The FCC is considering new rules which 
could require radio amateurs and others to 
show they comply with certain standards of 
radio frequency radiation safety. Those guide¬ 
lines have been recommended jointly by the 
American National Standards Institute (ANSI) 
and the Institute of Electrical and Electronic 
Engineers (IEEE). 

The Commission’s proposal raises complex 
engineering and public health issues. Compli¬ 
ance could cost in the millions. 

For the last decade, the FCC has required 
commercial broadcasters to prove their opera¬ 
tions do not expose their employees or the 
public to RF radiation in excess of the ANSI 
standards. Until now, amateurs have been ex¬ 
empt from these regulations. In addition, the 
guidelines were updated in 1992 and the FCC 
may decide to adopt these much stricter stan¬ 
dards. 

At press time, the Commission had extend¬ 
ed the comment period on Docket 93-62 three 
times at the request of various industry 
groups. TNX W5YI Report, Issue 03, Febru¬ 
ary 1. 1994. 

Research and 
Development Growing 

The Clinton Administration’s proposed 1995 
budget includes increases in allocations for a 
variety of electronics and information technol¬ 
ogy research and development projects. If the 
package remains intact, it would increase fed¬ 
eral support for R & D to $73 billion, a three- 
percent hike over 1994. 

Officials predict the shift from military to 
civilian R & D spending will reach parity by 
1998—a time frame called too slow by Con¬ 
gressional critics. Research spending was 
kept afloat at the expense of so-called "big 
science” projects, however. Cuts included the 
superconducting supercollider—cancelled by 
Congress over White House objections—the 
space station, and a fistful of big-ticket 
weapons development programs. TNX Elec¬ 
tronic Engineering Times, Issue 784, February 
14, 1994. 


Shuttle Wide Was a GaAs 

If you have ever built a project utilizing a 
GaAsFET, varactor, or diode, you already 
know the value of semiconductor devices 
made with gallium arsenide. Now the market 
for gallium arsenide could go sky high after 
the February flight of the space shuttle Dis- 

Astronauts conducted epitaxial thin-film 
growth experiments in what NASA calls the 
Wake Shield Facility—a 12-foot-diameter 
stainless-steel disk used to create an ultra- 
vacuum in space for epitaxial growth of these 


GaAs thin films. The vacuum created was de¬ 
signed to be thousands of times more effec¬ 
tive than the best laboratory could create on 
Earth. 

A consortium of high-tech companies, uni¬ 
versities, and government laboratories is 
sponsoring the program, which is projected to 
continue through 1997. If successful, devices 
grown in space could find applications in digi¬ 
tal cellular phones, high-definition television, 
fiber optic communications, opto-electronics, 
and perhaps your next home-brew project. 
TNX Electronic Engineering Times, Issue 
783, February 7, 1994. 


This is Only a Test _ 

One more relic of the Cold War is quickly 
fading into obscurity. The FCC has an¬ 
nounced it is dismantling the 42-year-old 
Emergency Broadcast System and replacing 
it with a new computer-based system. 

Under the EBS, a daisy chain of phone 
calls among officials and broadcasters was 
designed to get the word out to the public. 
Under the new system, emergency broad¬ 
casts will be computerized and automatically 
sent to radio and TV stations, cable systems, 
and satellite operators. TNX The Independent 
Repeater Association's The Purple Crystal." 
No. 36, February 1994. 


Once And For Ail _ 

The ARRL has petitioned the FCC to make 
amateur radio operators’ licenses valid for the 
life of the holder. The League said in its Jan¬ 
uary 6th petition that there is nothing in the 
Communications Act of 1934 that would pre¬ 
vent a lifetime license term for amateurs, and 
said the measure would allow inactive ama¬ 
teurs to return to service at the same class of 
license without retesting. The League says 
the number of amateurs who could stand to 
benefit from a lifetime ticket is significant. 

Under the current 10-year license struc¬ 
ture, the League says It is already possible 
for relatively Inactive hams to remain licensed 
during periods of extended inactivity. The 
ARRL says there is no practical difference, 
then, between such a person and one who 
allows his or her license to expire and later 
wants to return to amateur radio. Currently, 
there is only a two-year grace period under 
which a lapsed license can be reinstated 
without the need for re-testing. TNX Westlink 
Report, No. 665, January24, 1994. 


Try, Try Again _ 

By the time you read this, the Earthwinds 
Hilton around-the-world balloon project may 
be launched for the fifth time! Hams around 
the world are looking forward to working the 
capsule simplex on 145.55 MHz. Launch at¬ 
tempt #4 took place in January. Shortly after 


a seemingly perfect liftoff from Stead Field 
Airport in Reno, Nevada, the flight was 
doomed by a frozen vent valve, and the bal¬ 
loon had to land in an open field just west of 
Fresno, California. 

In a previous attempt a surprise tempera¬ 
ture inversion layer prevented the craft from 
gaining enough altitude to clear the Sierra 
Mountains. At each attempted flight, ham ra¬ 
dio operators on the ground were instrumen¬ 
tal in maintaining safety communications for 
the mission. Two of the three crew members 
are licensed hams. 

Still, after four failed attempts, organizers 
and crew remain optimistic. If successful, the 
Earthwinds balloon is expected to circle the 
earth following the jet stream in 12 to 21 
days. TNX W5YI Report, Issue 03, February 
1. 1994; Radio Fun, Issue 28, November, 
1993. 


TAPW Has Moved 


Tucson Amateur Packet Radio has relocat¬ 
ed to new offices. The new mailing address 
is: Tucson Amateur Packet Radio, 8987- 
309 E. Tanque Verde Rd. #337, Tucson, Ari¬ 
zona 85749-9399. The voice telephone num¬ 
ber is (817) 383-0000; FAX (817) 566-2544. 
TNX W5YI Report, Issue 03, February 1, 
1994. 


For Sale: Big Transmitter 

If you've got a few extra million collecting 
cobwebs in the bank perhaps you'd like to bid 
on a really big station which is now up for 
sale in Central America. The Voice of Ameri¬ 
ca has announced it will entertain offers for 
its broadcasting facilities in Belize. 

The sale is necessary due to budgetary 
limitations during the 1994 fiscal year. The 
Belize relay is located at Orange Point on the 
Gulf of Honduras, southwest of Punta Gorda. 
The station is equipped with two 100 kW MW 
transmitters, two directional antenna arrays, 
an on-site diesel power plant, satellite termi¬ 
nal equipment, control and monitoring equip¬ 
ment, and associated buildings. The facility is 
located on 240 acres leased from the Belize 
government. TNX Amateur Radio Action, 
February 1994. 


TNX ... _ 

... to all our contributors! You can reach 
us by phone at (603) 924-0058, or by mail at 
73 Magazine, 70 Route 202 North, Peterbor¬ 
ough, NH 03458. Or you can reach us on 
CompuServe ppn 70310,775©CompuServe, 
com; or at the 73 BBS at (603) 924-9343 
(300-2400 bps), 8 data bits, no parity, one- 
stop bit News items that don't make it into 73 
are often put in our other monthly publica¬ 
tion, Radio Fun. You can also send news 
items by FAX at (603) 924-9327. B 
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Motorcycle Mobile! 

Take ham radio two-wheeling . 

by Irwin W. Fisk KC6QJB 



Photo A. MARC members proudly show off their ham-radio-equipped motorcycles. 


walls, and their adapter-mounted rubber duck 
antennas. 

The miniaturization of ham radio is a boon 
to motorcycle installations. One of the newer 
innovations is the detachable face feature of 
some VHF/UHF mobile radios. The small 
face mounts nicely in front of the rider while 
the radio tucks safely out of the way in the 
luggage compartment. If you are installing a 
dual- or tribander, you can also mount the du- 
plexer or triplexer unit in back with the radio. 
Antennas can be mounted on the luggage 
rack, if properly grounded, or in any other 
convenient rear location. In the case of Gold 
Wings, several MARC members have re¬ 
placed their stock issue AM/FM antennas 
with VHF/UHF models. 

The small Kenwood TS-50S is already 
finding its devotees in motorcycle amateur 
radio. Ray Davis mounted his TS-50S HF 
unit in tandem with the face of his Kenwood 
741-A VHF/UHF tribander. This gives him a 
previously unheard of number of HF, VHF, 
AND UHF radio bands in a foot-square 
space. Davis connected his Kenwood 741-A 
to a triplexer that in turn connects to his 
Comet 224 triband antenna. He connected his 
TS-50S to a fold-over Comet CA-HV multi¬ 
band antenna that is mounted on his luggage 
rack. The CA-HV also works on 2 meters 
along with the HF bands. 

These new detachable-face radios don’t 
preclude one from installing a full-sized mo¬ 
bile rig. Standard mobile radio brackets, se¬ 
cured with sheet metal screws or bolts, can 
be used for most mobile rigs. You will need 


T he most frequent complaint of those trav¬ 
eling with VHF/UHF rigs is the indiffer¬ 
ent reception they often receive when keying 
up repeaters in unfamiliar areas. A new le¬ 
gion of hams is finding, however, that this 
does not apply to them. Instead, they are ex¬ 
periencing the thrill of creating pileups. Mo¬ 
torcycle mobiles represent one of the hottest 
new trends in ham radio. 

Ray Davis KD6FHN is president of 
MARC (Motorcycle Amateur Radio Club). 
Davis and two fellow MARC members re¬ 
cently rode their Honda Gold Wings on the 
Four Corners Ride from San Ysidro, Califor¬ 
nia, to Blaine, Washington; Madawaska, 
Maine; and Key West. Florida. “It was amaz¬ 
ing," says Davis, “There were repeaters, ex¬ 
cept for wide-open spots in Montana and 
South Dakota, all the way to Maine and 
down the East Coast. As soon as I would go 
on the air with 'This is KD6FHN, motorcy¬ 
cle mobile, looking for local information,’ 
hams would start asking me all kinds of 
questions ... we would talk for hours. It was 
this way from one town to the next.” 

“The interest in MARC is phenomenal,” 
says Davis. “In less than a year we have 
picked up over one hundred members." 
Members donate hundreds of hours each 
month by riding herd on charity walks, runs, 
and bicycle rides. A callsign is not a prerequi¬ 
site for joining MARC, but all of the mem¬ 
bers are licensed hams. Most were motorcy¬ 
clists first, and now see ham radio as an en¬ 
hancement to their enjoyment of riding. Oth¬ 
ers. like Billy Hall N6EDY, enjoy the fun of 
trying something new. “I’ve been licensed 
since about 1960, and I had tried about every¬ 
thing in ham radio. I heard about this, and I 
thought great, now I can enjoy both hobbies.” 


Their rigs run the gamut: handhelds adapt¬ 
ed to motorcycles, single-band mobiles, du¬ 
al- and triband mobiles, 10 meter HF rigs, 
even a Kenwood TS-50S. Several members 
have both HF and VHF/UHF capability. 
Danny Velderrain KD6FLP mounted his 10 
meter Ranger RCI-2950 on a crosspiece be¬ 
tween his handlebars, and he alternates be¬ 
tween his Alinco DJ-102 and Yaesu 50 watt 
mobile for 2 meter work. 

A No-Code Tech often selects a hand¬ 
held for his first radio—an easy installation 
for use on a bike. The key component is a 
speaker/microphone such as Comet’s ML-7. 
The ice-cube-sized unit has two leads that 
plug into the speaker and microphone jacks 
of your handheld. Attached to a third lead is 
a small earpiece that acts as both a speaker 
and a microphone. Its PTT button allows you 
to switch between send and receive. The 
ML-7 is easily attached with a bracket or 
tape near the left-hand grip, and the antenna 
can be easily attached via coax to the con¬ 
nector on top of the handheld. Members with 
handhelds often connect their rubber duck 
antennas to an adapter, such as the Realistic 
Suction Cup Accessory, 17-314, made by 
Radio Shack. This adapter has two side- 
mounted suction cups near its base. The suc¬ 
tion cups stick easily to the windscreen, thus 
making it ideal for quick setup and take¬ 
down. 

If prolonged use is anticipated, the rig can 
be powered by connecting the power leads to 
the bike’s battery. The radio can be nestled 
into one of the bike’s up-front compartments 
or it can be mounted with Velcro so it can be 
easily detached for off-bike use. MARC 
members report working each other on sim¬ 
plex up to 10 miles with their handhelds, 5 


Photo B. The ML-7 miniature speaker/mike 
accessory from Comet allows you to easily 
adapt your HT for motorcycle mobile use. 
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Photo C. This simple handheld installation can be easily removed to prevent theft. 
metal straps to secure the larger radios. You 


may want to think about the security of your 
radio before choosing a rig for your bike. 
The detachable-face radios are less vulnera¬ 
ble to theft, but they are more expensive. 

Most rigs are powered by connecting the 
radio’s power leads to the terminals of your 
battery, but make sure the in-line fuses are in 
place. This arrangement works fine while the 
engine is running, but motorcycle batteries 
are small and not conducive to powering 
long-winded QSOs while the engine is off. 
Several MARC members report they operate 
their mobile rigs on low power to prevent ex¬ 
cess battery drain. 

VHF/UHF antennas, because of their 
small size, can be easily mounted nearly any¬ 
where in the rear. Most MARC members in¬ 
stall their antennas onto their grounded lug¬ 
gage racks. 

HF mobile antennas need to be of a man¬ 
ageable size for motorcycles. Whips can be 


used for your favorite band, but a multiband 
such as the Outbacker or Comet's CA-HV 
will be required for multiband HF work. 
Most Outbackers will cover from 10 through 
75 meters. The CA-HV will cover 2, 6. 10. 
15, and 40 meters. A 20 meter loading coil is 
also available. Make sure the base of the an¬ 
tenna bracket is grounded to the frame of 
your bike. 

The speaker and microphone arrange¬ 
ments are the most problematic aspect of 
motorcycle radio installation. You have sev¬ 
eral choices: I) use the standard mobile radio 
speaker/microphone arrangement where the 
microphone hangs on its mounted bracket 
until you need to reach for it; 2) use the in- 
your-ear speaker/microphone arrangement 
discussed earlier in this article; 3) integrate 
the speaker and/or microphone into your 
helmet. 

The first option has the advantage of being 
easier to install, but has the disadvantage of 


outside noise distraction to your speaker. On 
the plus side, many of the newer rigs have 
frequency and volume controls built into the 
microphone. 

The second option, the ML-7 or its equiv¬ 
alent, works but reportedly lacks the speaker 
fidelity of a normal-sized speaker. The ML- 
7K is needed for use with Kenwood radios. 
This option works best when handhelds are 
utilized as mobiles. 

Integrating the speaker into the helmet is 
more complex on the installation end, but 
makes for a more comfortable mobile opera¬ 
tion. One of the simplest methods, used by 
several MARC members, is to buy Radio 
Shack's Compact Disc Cassette Adapter #12- 
1951. It looks like an ordinary cassette tape, 
except that it has a wire attached to it. They 
insert the “tape” into their bike's tape deck. 
The end of the attached wire plugs into the 
speaker jack of the radio. The audio of the 
radio feeds through the tape deck into the ex¬ 
isting helmet speakers or the bike's external 
speakers. Member Billy Hall advises setting 
the ham radio volume on low and controlling 
the volume with the tape deck's volume con¬ 
trol. 

Several members of MARC have installed 
small helmet speakers, such as those made 
by J&M in the helmet. This speaker, of 
course, connects directly to the speaker jack 
of the radio. 

Once you have installed your rig on your 
bike, you are in for an enhanced ham experi¬ 
ence. Danny Velderrain sums it up: “When 
you mention you are a motorcycle mobile, 
everybody wants a piece of you.” 

MARC’s contact person is Ray Davis, 
President, 3 Lindberg, Irvine CA 92720; 
(714) 551-1036. MARC HF nets meet every 
Tuesday evening: 000 UTC on 14.260; 0100 
UTC on 7.250. The VHF net meets Wednes¬ 
day at 8:00 p.m. PST at 146.985. Q 





Number S on your Fee dba c k card 


The 40 Meter Full-Wave 
Horizontal Loop 

Take your signal to the treetops. 

by Dean Frazier NH6XK 


I f you have the space to put up 142 feet of 
wire in a closed loop configuration, and 
you desire 10-80 meter operation, including 
the WARC bands, the 40 meter full-wave 
horizontal magnetic loop may be just what 
you're looking for. It doesn't have to be 
square, out in the open, or very high off the 
ground to perform well. 

My 40 meter loop averages 35 feet in 
height (about 1/4 wave high on 40 meters), 
and yields 5-9 signal reports to middle 
America and 5-6 reports to the East Coast 
from my QTH on Oahu, Hawaii, with 100 
watts. The loop gets 5-9 to 10 dB over into 
VK and ZL. across open water, and this de¬ 
spite the fact that (1) the loop is buried in 
and amongst trees of a forest, (2) the loop is 
not at all square, and (3) my feedline (50 
ohm coax terminated with 22' 6-5/8" of 75 
ohm coax, velocity factor 0.66, giving 1/4 
wave on 7.2 MHz) is almost 300 feet long. 

1 use #12 AWG copper wire, PVC cov¬ 
ered, and I do not use a balun, A 1:1 current 
balun (inductive coupling) can help to re¬ 
duce RF signal pickup and re-radiation by 
the coax braid, but 1 suggest not using a 
balun for multiband operation unless the 
balun is very broadbanded (low Q) lest you 
burn it up at high reactance levels on fre¬ 
quencies other than the design band. I do 
cancel RF at the feed point with eight turns 
of the coax wound to a diameter of 6”, taped 
together as a “coil” or RF air choke. 

All antenna attachment points are via 1/8" 
nylon line terminating in a 3” loop of 
spaghetti tubing. I avoid direct contact with 
trees because this seems to increase the an¬ 
tenna’s noise level on receive and also 
seems to cause some degradation of trans¬ 
mitted signal due to energy absorption into 
the trees (see Figure 1 and Table 2). 

On bands other than 40 meters I use a 
matchbox (L/C circuit) to tune out reactance 
and help keep the SWR down to allow full 
power transfer. Some form of magnetic cou¬ 
pling in the transmission train from rig to 
antenna helps to suppress harmonics which 
can cause TVI/RFI, so a tuner, no matter 
how simple, is suggested, regardless of 
whether it is needed for impedance matching 
or reactance tune-out. 

The feed point mechanical construction 
consists of a strip of plastic (a 2" PVC strip 
cut down the middle to make a “plate” or 
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strip, about 9" long) to which is mounted, 
via plastic ties, an SO 239 connector. One 
end of the antenna wire is soldered directly 
into the SO’s center conductor; the other, af¬ 
ter making its way around the forest through 
the trees, is attached to the braid side of the 


PL connector of the coax (now screwed onto 
the SO connector) by a small hose clamp. 
(See Figure 2). The plastic strip is hoisted up 
into the trees by nylon line thrown up previ¬ 
ously. 1 use the “weight and string” method 
of getting lines up into trees. Some fast 



Table I. 40 Meter Full-Wave Horiontal Loop ( 142feel of #12 PVC covered copper wire) at 35 
feet. 





twirling and a hard launch at the right angle 
can put a 4 oz. lead weight with light line 
some height up. A fishing rod/spinner works 
well also. 

Lots of line throwing, tree branch trim¬ 
ming. climbing, sweat and hard work may 
be necessary in a thick forest to get the loop 
up and clear of small branches, but then 
again, in a clear area some supports for the 
antenna would be required, and it takes work 
to put them up. too. So. as long as you can 
avoid near (X/2n) field proximity to large 
(over 6") limbs, the loop will work almost as 
if the forest weren't there .. . e.g. on 40 me¬ 
ters. try to stay 22 feet away from large tree 
trunks. 12 feet on 20 meters, etc., otherwise 
a significant percentage of energy will be 
absorbed by the trees, resulting in reduced 
primary signal strength (see Table I). 

Concerning gain and enclosed areas, real¬ 
ize that a square loop (each side 1/4 electri¬ 
cal wave long, all corner angles 90 degrees) 
has a bit more than 2 dB gain over a dipole 
at the same height over the same ground. 
For a not-square loop to lose I dB in signal 
strength compared to a square loop (a just 
barely detectable audio difference), its en¬ 
closed area has to be reduced about 7955- of 
that of a square: 

lOlog (0.79) = -I dB 

The signal from the loop in Figure 4B will 
be about I dB less than that from the loop in 
Figure 4A. 


The point of this geometrical digression 
has been to show that you don't have to 
make the loop square to make it work well; 
just avoid making (if rectangular) the short 
side less than 0.546 x the length of a square 
loop's side. 

Example: 

Total wire in loop= 1005/f(MHz) feel. 

40 meter loop wire = 1005/7.077 MHz = 142 feet 
If square, then each side length = 142/4 = 35-1/2 



Y 


Figure 5. Internal angles of less than 90 de¬ 
grees can cause signal cancellation prob¬ 
lem. hut not less than 0.546 x 35-1/2= 19-1/3 feet. 

Avoid internal angles less than 90 de¬ 
grees. Don't use a design like that in Figure 
5. for obvious reasons of signal cancellation. 

If you desire stronger propagation in a 
preferred direction, angle the plane of the 
loop toward the desired direction in a slop¬ 
ing loop (or diamond) configuration (see 
Figure 6). 

But if you do make the loop into a dia¬ 
mond shape and slope it. don’t let the short 
width (across) become less than 0.885 x the 
length of a side when square (see Figure 7). 

Specifically, for 40 meters, a sloping dia¬ 
mond would look like Figure 8 (The sketch 
shows the minimum width and maximum 
length allowable before the loss resulting, 
compared to that of a square loop, exceeds I 
dB). 

Comment: My 80 meter SkyLoop (282 
feet of wire, another antenna) enjoys the ad¬ 
vantage of both horizontal and vertical po¬ 
larization. as half of the loop (the west half) 
is more or less horizontal, while the remain¬ 
ing east half slopes down into a gulch. The 
result is that the SkyLoop is effectively a 
sloping loop. It's plan layout is not at all 
square, but the short width is greater than 
0.885 x the length of a square loop's side. 

Always feed horizontal loops ai their 
highest point. And note that a 40 meter full- 
wave loop is a half-wave vertical on 80 me¬ 
ters. the loop functioning as a capacitance 
Continued on page 18 
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The 40 Meter Full-Wave Horizontal Loop 


Continued from page 16 

hat for radiation from the vertical fcedline. 

Horizontal loops are easy to build, erect, 
and require no tuning if you cut the wire 
according to L = 1005/f (MHz) feet, where 
the frequency f is for the lowest band of de¬ 
sired operation. Feed the loop either directly 
with SO ohm coax or with a quarter wave 
(electrical, considering velocity factor) of 75 
ohm coax; again, the quarter-wave matching 


section’s length is based on the lowest fre¬ 
quency of planned operation. Of course, 
tuned feeders may also be used. 

For those who are unable to erect anten¬ 
nas very high, the 142-foot length of wire as 
a 40 meter full-wave horizontal loop about 
35 feet above ground is a winner. And it 
doesn't have to be textbook square, or 
horizontal, to be effective. B 



Figure 7. Don't let the short width (across/ become less than 0.885 .v the length of a side 
when square. 



Figure 8. A sloping diamotul for 40 meters. 



Table 2. When an antenna is within Xl2tl feet of a nearby object, such as a tree (a capacitor/ 
or some metal (an inductor), being the free space wavelength at the frequency of operation 
(feet), primary signal attenuation occurs due to the energy of the near (storage) field being 
absorbed by the tree or metal. As a result, this energy is no longer available to reinforce, by 
ground reflection, the signal of the primary radiation. The loss can amount to as much as 6 
dB. To avoid this phenomenon, keep all antenna wire at least these distances away from 6" 
diameter or larger energy-absorbing objects: 
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Number 6 on your Feedback card 


The Big Kahuna 

A 15' high, 160 meter Distributed Capacity Twisted Loop Antenna. 

by Jim McLelland WA6QBU 


I f you’re like most hams, you don’t come 
close to having enough room for an anten¬ 
na for our lowest band, 160 meters. Not be¬ 
ing much different, I not only lack sufficient 
space for a low-band antenna but, like most 
cliff dwellers before me, I can’t even put up 
an outside clothesline. So. I developed the 
Distributed Capacity Twisted Loop (DCTL) 
prototype on 40 meters (see 73, September 
1993, page 26) and then applied what I 
teamed to a 160 meter version. 

The result is a 15-foot-high equilateral tri¬ 
angle that you can hang on the side of your 
house or, like I do, from the balcony when the 
XYL isn’t looking. It can be built in a couple 
of hours, doesn't cost much and. as the title 
(Big Kahuna) suggests, packs a real punch. If 
you've got room for a 10 meter dipole you’ve 
got room for this, so quit stalling, get out 


your soldering iron and go for it. 

Description 

The DCTL is a loop made from 300 ohm 
twinlead, but with a twist. To understand the 
“twist,” look carefully at Figure 1. You’ll 
notice that opposite ends of the loop do not 
connect to each other. This is a critical point 
in getting the loop to resonate. These open, 
opposite ends connect to a capacitive stub 
that does the fine tuning, but most of the 
tuning capacitance is distributed along the 
whole length of the loop. It is this capaci¬ 
tance that lowers the frequency of the wire 
loop so that about 1/8 wave will resonate in¬ 
stead of the usual 1/2 wavelength. In short, a 
loop about 50 feet long (15 feet across) has 
replaced a 246-foot-long dipole. The 
impedance drops drastically and must be 


raised back to 300 ohms. This is accom¬ 
plished with a shorted “hairpin” stub 
impedance matching device across the feed¬ 
line. The net result is a loop antenna resonat¬ 
ed between 1.8—2.0 MHz with a 300 ohm 
impedance and a “Q” of 100. This produces 
a very narrow bandwidth of about 20 kHz. 
However, you can easily adjust the SWR to 
1:1 over the entire 200 kHz. 160 meter band 
with a balun and tuner. 

Construction 

The loop is cut for 2.0 MHz and the ca¬ 
pacitive stub is made long enough to pull the 
resonant frequency down to 1.8 MHz. Then 
it is easy to trim the stub to anywhere in the 
band. All DCTL parts are made from 3/16" 
twinlead. available from Radio Shack (15- 
1153). or you can order a complete kit from 
Antennas West (see the Parts List). Either 
way, you'll have enough wire left over for 
some lead-in to the balun/tuner. 

Figure I shows the lengths required. Re¬ 
member, they are critical, so measure care¬ 
fully. Twist together and solder all connec¬ 
tions. Don’t forget to put pieces of shrink 
tubing on all the leads before you solder any¬ 
thing! After soldering and insulating, the 
shorted “hairpin” stub (16'H") can be at¬ 
tached directly to the lead-in with shrink 
sleeving, or it can be rolled up into a 12"-di- 
ameter loose coil, or it can even be left to 
hang free. The antenna characteristics 
change a little from one method to the other, 
but they all work fine. 

The open stub is quite frequency-sensi¬ 
tive. Keep it away from other antenna com¬ 
ponents and metal in general. If it can't hang 
freely, attach it to an insulator, such as a 
twinlead standoff. 

The 48" length lowers the loop resonant 
frequency 200 kHz and its effect seems to be 
fairly linear. Before you do any trimming, 
however, complete the construction and in¬ 
stall the antenna. You should do it this way 
because the shape also affects the frequency 
somewhat, with the resonant frequency go¬ 
ing up as the feed point angle gets larger. 
The loop itself (51.5') must be connected so 
that there is no continuity (infinite resis¬ 
tance) between the terminals that connect to 
the feedline. Check and connect these leads 
before the shorted “hairpin" stub is attached. 
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Installation 

If your operating location permits, mount 
the DCTL as an equilateral triangle or dia¬ 
mond. with the feed point down. If not. then 
go for the most area inside the loop that you 
can. given your situation. The DCTL will al¬ 
so work as a wide-spaced two-turn loop, but 
it's down about one “S” unit in comparison. 
You'll need to retune somewhat, but that's 
not difficult. 

Be sure to use insulating material to sup¬ 
port the loop. Nonconducting clothesline 
works well if beauty isn’t important (1 keep 
my odd-shaped creation in the attic). Those 
of you concerned with aesthetics can get by 
on an outside wall by following trim boards, 
using traditional standoffs, and painting your 
loop the same color as the house. Don’t for¬ 
get, though, that you must stay away from 
metal objects such as flashing, vents, and 
downspouts. This includes the lead-in itself. 
Also, if you have the choice, put the plane of 
the loop in your favorite directions as it defi¬ 
nitely has deep broadside null points. 

Dining 

The minimum equipment necessary to get 
this system working is an SWR bridge, a 
balun. and a tuner. Without the tuner, your 
bandwidth is only abut 20 kHz. but with it. 
you can QSY the whole band with no trou¬ 
ble. There are several "no tuner” options to 
QSY but they all require changing the effec¬ 
tive length of the capacitive stub. You could 
make several stubs for different frequencies 
and attach them with banana plugs, or use a 


rotary switch, or even rig up a remote relay 
system. I’ve tried all of these and finally de¬ 
cided that while it was fun to experiment, 
the tuner worked just as well. 

To resonate the loop, trim short pieces off 
of the capacitive stub until the SWR is 
where you want it. Remember that shorten¬ 
ing the stub 24” moves resonance up about 
100 kHz. The best way to check this all out 
is to use an antenna bridge. Then you can 
find the starting point and trim until you’re 
in the middle of the band, or where you pre¬ 
fer to be. You may be somewhat below the 
band edge if your feed point angle is less 
than 60 degrees (equilateral triangle): with 
only an SWR bridge, it may be difficult to 
find the proper stub length. Trimming 3" at a 
time and checking for an SWR dip is the 
best procedure, remembering that each 
change will move the antenna up about 10 
kHz. If you don't feel like doing this, cut the 
stub to 24”. resonating the antenna some¬ 
where in the band (hopefully the middle), 
and use your balun/tuner for the rest. I later 
discovered that the tuner would resonate the 
loop on every band down to 10 meters and 
my antenna bridge showed sharp resonant 
points on 7, 14. 21. and 28 MHz as well as 
on the design band. 

Testing 

Believe me when I say this thing works! I 
contacted stations out to about 700 miles 
with S9 signals both ways and my noise lev¬ 
el was always below S3. Band conditions 
were bad and I could still hear northern sta¬ 


tions over 1,000 miles away. I didn’t try to 
work them as they were all in round tables 
and I hated to break-in since I couldn’t hear 
everyone. I later figured out that they were 
broadside to the loop and in the general area 
of the null. A 90 degree turn made the north- 
south stations much stronger. 

By the way. the locals tell me that there's 
even DX late at night! I can’t wait. 

Another thing to remember, and one rea¬ 
son why I developed this antenna, is that the 
sunspot cycle is still on the wane. There may 
be nights when 160 is the only band left 
working. I’ll be ready! Will you? Q 



Sell your product in 73 Amateur Radio Today 
Can Dan Harper today ... 1-800-274-7373 


Low-Angle Radiation and a 
^Gigahertz of Coverage on vhf/uhf! | 
The FLYTECRAFT' Model CFN 


1.3Gta) (AverageSWR-1.3 
radio licemeei operate ail benda - 


220 or 1.2 Ghz ba 

have privileges, e Low vertical 
angle radiation e Large capture area 

• Rated 200W e Use indoors cr out: 
CFN is lightweight, but tough - 

withstands hurricane-force winds. 

• Instant assembly - ideal for 
permanent, portable, or Held Day! 

• Attractive, strong design. Unique, 

futuristic appearance. 23.25’ high. 


FLYTECRAFT- Model CFN - $89.95 

Sod Chxi or 3 Or*. Kr FLYTECRAFT - P.O. Boa 3141 
Slui Vagey CA 93093 - Add 35 JO rib continental U.S. 
VISA/MC PHONE ORDERS ISnirieaicnOMr.l 
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>N READER SERVICE CARD 



MAKE CIRCUIT BOARDS 
THE NEW, EASY WAY 



WITH TEC-200 FILM 

JUST 3 EASY STEPS: 

• Copy circuit pattern on TEC-200 film 
using any plain paper copier 

• Iron film on to copper clad board 

• Peel off film and etch 

convenient 8% x 11 sire 
With Complete Instructions 
SATISFACTION GUARANTEED 

• 10 Sheets only $6.95 


The MEADOWLAKE Corp. 

Dept. D P.O. Box 497 
Northport. New York 11768 
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73 Review 


by Jeff M. Gold AC4HF 


The Lightning 

Pric 

Bolt Quad 

An HF five-band, two-element, cubical quad antenna. 


M ost hams are familiar with that age-old 
wisdom: “Put your money into your sta¬ 
tion's antenna.” It is nice to have a full-fea¬ 
tured HF transceiver, but the antenna is much 
more critical. With a directional antenna you 
can effectively increase your signal strength 
and help eliminate signals coming into the 
back and sides of your antenna. 

Quad or Not 

The two most popular types of directional 
antennas are quads and yagis. Up until re¬ 
cently yagis have been more popular. Quads 
had a reputation of not being as rugged as 


yagis. due to the construction materials avail¬ 
able in the past. 

A two-element quad has the same amount 
of gain and front-to-back ratio as a three-ele¬ 
ment yagi, and can be as effective at a lower 
height. Since the quad is a lower “Q“ antenna 
than a yagi, the spacing between its elements 
is not as critical. The quad is also quieter with 
atmospheric noise than the yagi. 

Lightning Bolt Antennas sells a two- 
element five-bander (covering 10, 12, 15, 17, 
and 20 meters). The antenna is designed 
to stand up to tough weather conditions. 
Lightning Bolt uses a special Fiberglas wrap¬ 


ping technique for the spreaders. The 
supports are made of heavy-duty welded 
aluminum and all the materials are top 
quality. 

Building the Antenna 

The instruction manual is five pages long. 
Most of those pages are taken up by dia¬ 
grams. The first steps guide you through as¬ 
sembling the spreaders. There are 16 hollow 
Fiberglas sections. You take them in sets of 
two and adjust them to the specified length 
and secure them with hose clamps. The actu¬ 
al length is not critical; you just need to be in 
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tances from the center of the spider. You five bands. The first part of this step is meant station on the vertical but it would be nice and 

need to be close on your measurements, but for those who will want to play with the front- strong on the quad. 


not exact. You will end up moving these later to-back ratio versus gain. I chose to use the WS4S, the only other QRPer in town, 
to adjust the wires. specified measurements and didn't figure I came over the same evening to help work on 

The next step is critical. You need to mea- wanted to mess with this antenna, if in fact I a friend’s tube rig. He had to play with the 

sure and cut the wires as specified. The wire ever got it all assembled. Using the preset re- new antenna before we started on the rig. 

is lightweight aluminum alloy and it comes on flector stub measurements is meant to give a The first thing he did was turn the power on 

two small spools. Be very careful when mea- good compromise between front-to-back ratio the rig down to 1 watt and work 4X1 EL, after 

suring and cutting—the wire likes to stay and gain. which I worked him also. He turned the power 

spooled up. If you let it slip, it will coil back I took my time building it. I assembled the down to 20 mW and worked Z36CXN in 
with a good deal of force and this could spider parts one night, then built the reflector, Macedonia. I really wanted the same station, 

cause an injury. then the driven element. All the parts were in- so I cheated and cranked the power all the 

I cut and installed each wire separately, eluded and of top quality materials. The an- way up to 70 mW. 

Once the wire is cut, you run it through the tenna is very lightweight when assembled. Next he turned the power to 50 mW and 

wire holders. The wires are fastened to a The SWR and bandwidths are shown in called CQ once. He said "this is futile.* He 


clear Plexiglas insulator. You adjust the wires 
by sliding the wire holders back and forth and 
you will want to adjust them so that there is a 
slight bow in the Fiberglas spreaders. The 
wires on mine seemed a little loose in this 
configuration, but I do have the slight bow in 
each element's spreaders. 

There was only one unclear part in all the 
instructions. This involved the tuning stubs for 
the reflector element. There is a section that 
describes an eight-inch adjustable stub (step 
4B) and then the next section gives exact 
measurements for the stubs for each of the 


the chart. All measurements exceeded the 
manufacturer’s claims. 

On the Air 

I turned on the radio and worked VP5M in 
the Caicos Islands on 15 meters, then I8UDM 
and CT1GG/CU3, both on first calls through 
pile-ups. [Editor’s note: The author's QTH is 
In Tennessee.] Next, I hooked up an antenna 
switch and went back and forth between my 
trusty vertical and the quad. The vertical 
would read 5-1 and the quad would read 5-7 
to 5-9. In some cases I couldn't even hear the 


called one more time and Y08CDC came 
back to him. He talked to this guy on 20 me¬ 
ters and turned the power down to 10 mW. 
The RST was 5-4-9. 

Next he worked HA5HC in Hungary. He 
started with 50 mW and the RST was 5-7-9. 
He started chatting and turned the power 
down to 10 mW. The RST was now still 5-7-9 
and Emil reported the signal was nice and 
strong. Next he turned the power to 1 mW 
and the RST was still a 5-5-9. Conrad WS4S 
talked with Emil HA5HC for quite some time 
on very low power. B 
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73 Review 


by Steve Katz WB2WIK/6 


Diamond Antenna Corporation 
Distributed by RF Parts 
435 So. Pacific St. 
San Marcos CA 92069 
Telephone: (619) 744-0900 
Price Class: $174.95 suggested retail 


The Diamond X2200A 

A high-gain UHFA/HR omnidirectional base station antenna. 


T he Diamond Antenna Corporation of 
Tokyo has emerged as a premier amateur 
antenna manufacturer offering strong compe¬ 
tition to the well-established American com¬ 
panies. They are already well-known for their 
“F,” “U,” and “X” model base-station VHF- 
UHF gain antennas. These models feature 
commercial performance at amateur prices 
and are easily recognizable by their gleaming 
white Fiberglas radiator casings and dual¬ 
band mobile whip antennas. Even their mo¬ 
bile whip antenna mounts are famous and 
rather innovative in design. I’ve been using a 
Diamond model F-23A for more than two 
years now as a repeater antenna on my 145 
MHz repeater system. It’s been working like a 
charm, creating excellent coverage with its 
low-angle radiation pattern and causing abso¬ 
lutely no receiver desensitization in full-du¬ 
plex service at the 50 watt power level. 

The X-2200A is a rather new product intro¬ 
duced for the American market just last year. 
It offers claimed omnidirectional gain of 6.0 
dB on 146-148 MHz and 7.8 dB on 222-225 
MHz, and because it covers the 1.25 cm 
band it has no domestic market in Japan 
(where 222 MHz is not an authorized ama¬ 
teur band). 

This antenna employs a 3/4-wavelength 
center-loaded radiator on 2 meters and three 
5/8-wavelength phased radiators on 1-1/4 
meters, with the radiating elements made of 
brass and all the “works” enclosed in a beau¬ 
tiful Fiberglas “radome” (antenna cover). At 
the base (feed point) of the antenna, it has 
three quarter-wavelength drooping (down- 
sloped) radials to decouple it from its support 
and coaxial feedline. And, the X-2200A 
weighs in at a scant 2.64 lbs. The antenna is 
11-1/2 feet tall fully assembled and is UPS- 
shippable because it comes broken down into 
two radiator sections plus the radial kit, base 
support tube and mounting hardware. As¬ 
sembly requires only a Phillips screwdriver 
and takes about five minutes. 

While the X-2200A is rated for “150 watts” 
maximum transmitter power, this is a very 
conservative rating. In fact, I have no clue 
why Diamond places such a low-power rating 
on the antenna, since its only active compo¬ 
nents are the brass rods which make up the 
radiator and some air-dielectric phasing/load¬ 
ing inductors which appear rugged enough to 


handle considerably more than the rated 
power. When I was testing the 2 meter omni 
model F-23A at home prior to installing it on a 
repeater, I transmitted with 1,000 watts of 
output power into this “200 watt” rated anten¬ 
na for several minutes with no ill effects. Pos¬ 
sibly the manufacturer is rating the X2200A 
based on the assumed use of a 


to have published gain figures that aren’t par¬ 
ticularly accurate. 

More important factors are radiation angle, 
bandwidth, good impedance matching, ease 
of assembly and installation, ruggedness and 
reliability, and overall cost effectiveness. In 
these areas, the Diamond products, including 


“duplexer” (RF signal-splitter) 
which most hams would use to 
separate the RF energy for the two 
service frequencies when using a 
single feedline to operate two 
bands. Diamond's “duplexer” for 
146/222 MHz is rated at 150 watts, 
and this is more understandable. 
In any case, most hams operating 
VHF-FM would have little reason 
to exceed the 150 watt power level 
at the antenna feed point. 

The X-2200A is an impressive 
package. It has a rugged look and, 
because the metal elements are 
entirely enclosed in Fiberglas tub¬ 
ing with a very weatherproof mid¬ 
section connector (used to join the 
upper and lower sections in the 
field), it should be extremely 
weather-resistant. The only ex¬ 
posed metals are aluminum, stain¬ 
less steel and plated brass. 
Mounting hardware is all stainless 
steel (U-bolts, lockwashers and 
nuts) and should be completely 
impervious to the weather. I’ve had 
my F-23A installed at a hilltop re¬ 
peater site for more than two years 
and the entire antenna is still 
“shiny.” Viewing the mounting 
hardware through powerful binocu¬ 
lars, I can see it is all still “shiny,” 


Gain 

Lacking an adequate calibrated 
reference antenna I could not 
measure the gain of the X-2200A. 
By computer analysis it seems that 
its gain on 146 MHz and 222 MHz 
are somewhat lower than Dia¬ 
mond’s claims. But I should note 
here that most omnidirectional 
gain antennas for VHF/UHF seem 



Photo A. The Diamond X2200A. 
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the X-2200A, definitely excel. 

Since I couldn't measure gain, the only test 
I could run on the X-2200A was to compare it 
(on 2 meters) with my own personal refer¬ 
ence antenna, an extremely popular all-alu¬ 
minum stacked 5/8 wavelength radiator de¬ 
sign with a tapped aluminum matching net¬ 
work at its base. It’s a product that's been on 
the market for many years and still sells very 
well. The claimed, gain (by its manufacturer) 
for my reference antenna is 6 dB and it is 10 
feet tall, like the X-2200A. All things being 
equal, the Diamond X-2200A and my refer¬ 
ence antenna should have worked about the 
same. Did they? 

In a word, no. The dual-band X-2200A pro¬ 
duced stronger signals (received and trans¬ 
mitted, in all directions and at various dis¬ 
tances) than my reference antenna did. To 
make the comparison fair, I installed both an¬ 
tennas at the same height above ground (30 
feet), and they were separated by 60 feet, 
which is nine wavelengths at 2 meters. Both 
antennas were fed by identical lengths of 
identical coaxial cable. At this writing, I still 
have both antennas installed and am still 
making comparisons. Because I live on a bit 
of a rise and am pretty high above average 
terrain for these parts, both antennas have a 
good “view’ with a distant horizon ranging 
from 12 to 40 miles in most directions. 

I am blocked in to the north by a mountain 
with an elevation of 3,600 feet, cresting only 
four miles from me, so I never expect great 
results from the north on VHF. But the other 
directions are more open, and I can always 
work into San Diego, some 120 miles to the 
southeast, with very low power on 2 meters. 
Working into Santa Barbara, some 65 miles 
to the west-northwest, is quite another story. 
In that direction, I have rugged coastal moun¬ 
tain terrain along the whole path and signals, 
while workable, are not terribly strong. 

I took signal level data on various re¬ 
peaters in all directions and recorded it on 
paper, using first my reference antenna and 
then the X-2200A. I took the data using S-unit 
signal levels on my FT-736R Yaesu VHF- 
UHF all-mode base station rig. S-meters be¬ 
ing what they are, I don't believe the readings 
have any merit other than to compare one 
signal level to another. I then used my 
Hewlett Packard 608F signal generator, 
which has an output level accuracy of better 
than 1 dB at all levels and an output attenua¬ 
tor accuracy of better than 0.1 dB when com¬ 
paring two levels that are less than 10 dB dif¬ 
ferent, to determine what the different S-me- 
ter readings really meant. 

Conclusion? The X-2200A outperformed 
my reference antenna by a peak of 3.1 dB, a 
minimum of 0.8 dB and an average of 1.95 
dB. Pretty good for a dual-band antenna that 
has essentially the same aperture as the ref¬ 
erence. I could not run the same set of tests 
on 222 MHz as I lacked an appropriate refer¬ 
ence antenna. But the antenna does work 
well on 1.25 meters, and allows me to access 
the "CONDOR" 222 MHz linked repeater sys¬ 
tem very well through any of three “CON¬ 
DOR” sites ranging from 20 to 70 miles away, 


using a Kenwood TH-315A handie-talkie (2.5 
watts output). In all. I'm pretty impressed. 

VSWR 

The VSWR of the X-2200A is low. low. low. 
Since I'm using a 100-foot-long transmission 
line to reach the antenna and it has about 1.4 
dB loss on 146 and 1.8 dB loss on 222 MHz, 
taking VSWR data in the shack would prove 
rather useless: The loss of the cable reduces 
the measured VSWR. So I measured VSWR 
across each band right at the antenna feed 
point with zero transmission line loss, and 
this data is shown in Table 1. I took the 
VSWR data with the antenna temporarily in¬ 
stalled on a mast mounted in a small tripod 
sitting in my driveway, prior to installing the X- 
2200A on its permanent mounting. Raising 
the antenna another 20 feet or so higher 
shouldn't change the readings. 

The X-2200A is supplied with mounting 
hardware that will accommodate mast diame¬ 
ters from 30 to 62 mm (about 1.2" to 2.4"), 
which should allow convenient installation by 
almost anyone. I like this much better than 
the mounting system on my reference anten¬ 
na, which calls for plugging the base of the 
antenna into its mounting mast and only al¬ 
lows for a maximum mast diameter of about 
1.3 inches. When mounting the X-2200A or 
any similar omnidirectional vertically-polar¬ 
ized antenna, be sure that the mounting mast 
does not protrude beyond the base of the an¬ 
tenna (where the radials attach) or perfor¬ 
mance will be severely degraded. This anten¬ 
na should not be side-mounted on a tower 
unless it can be spaced at least 40' from the 
tower. Even with this spacing, the pattern will 
not be quite omnidirectional. 

The Diamond X-2200A packs a lot of 
punch! It is another excellent product offered 
by a world-class manufacturer who is sensi¬ 
tive to the needs of American hams. Q 


Table i. 

Measured VSWR vs. Operating 
Frequency, Diamond X-2200A 


Frequency In MHz VSWR 

144 1.63:1 

145 1.39:1 

146 1.13:1 

147 1.22:1 

148 1.50:1 

222 1.28:1 

223 1.26:1 

224 1.40:1 

225 1.62:1 


Notes: There are no field tuning adjust¬ 
ments for the X-2200A. It appears that 
this particular antenna was resonant to¬ 
wards the low-frequency end of the 1.25 
meter band and could possibly be adjust¬ 
ed for lower VSWR at the upper end by 
slightly shortening the brass radiator 
length, but no attempt was made to do so. 
VSWR data taken with 12’ feedline and 
directional coupler at the base of the an¬ 
tenna; measurements made in the shack 
at the end of a normal transmission line 
would indicate the VSWR to be lower. 


Why buy a TNC? 

PC HF FAX+PC SWL $179.00 



1691 MHz Weather 
Satellite System 


1691 MHz Hemt Pre-amp. 

model TS-1691-P. Amp $250 

1691 MHz Receiver 

model TS-1691-Recvr $450 

Decoder Board & Software 

model TS-VGA-SAT4 $349 

Low Loss (microwave) Coaxial Cable (65ft) 
with connectors. 

model 1691-coax assy $65 

Track II Satellite Orbital Program. Tracks ALL 
satellites, world map. print out $99 

1691 MHz Loop Yagi Antenna 

model 1691-LY(N) S99 

1691 MHz Loop-Yagi Extension 

model 1691-LY-XTN $85 


Demonstration Disc (IBM-PC VGA compatible) 
of signals recorded from WX-SAT system. $3 

Shipping: FOB Concord, Mass. 

Prices subject to change without notice. 



sd 


SPECTRUM INTERNATIONAL, INC. 
Post Office Box 1084, Dept. S 
Concord, Mass. 01742, U.S.A. 
Phone: (508) 283-2145 
Fax: (508)263-7008 
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73 Review 


by Larry Antonuk WB9RRT 


Quickyagi Antenna 
Design Program 

Designing a yagi has never been so easy! 


P ut three hams in a room, and you’ll wind 
up with four opinions on any given topic. 
While we share one of the most diverse hob¬ 
bies on earth, it may be safe to say that one 
thing all hams have in common is antenna 
building. It’s hard to find a ham who hasn’t 
built at least one antenna—even if it's only a 
10 meter dipole, or a 2 meter ground plane 
made from a coat hanger. The antenna is the 
interface between the rig and the ether, and 
an understanding of antennas (and antenna 
problems) is the common ground we all stand 
on. While virtually every ham has built some 
kind of antenna, it's also a safe bet that per¬ 
haps only one in 20 antenna builders has ever 
built a yagi. 

How come? Several reasons come to mind. 
While it's pretty easy to figure the length of a 
2 meter dipole, figuring out a 2 meter beam is 
a little trickier. Not only are you concerned 
with frequency and length, but you have to 
worry about the spacing between the ele¬ 
ments. Which, of course, changes if you 
change the diameter of the rods. Which, of 
course, all changes if you want to add more 
elements. Which, of course, is not to mention 
trying to get your design to work best for a giv¬ 
en front-to-back ratio. Or for a given band¬ 
width. Which, of course, means you might 
want to change the length a little and . . . 
Phew! This could be more complicated than 
it’s worth. 

Not only that, but if you do find a published 
design somewhere that includes more or less 
about what you want from your yagi, you still 
have to put it all together, which is a fair 
amount of work. Not that that’s a problem, but 
it does represent a commitment of time and 
effort. If the design calls for 3/8* tubing, and 
you use the 1/4" stuff you have in the base¬ 
ment, will it still work? Is it worth the effort if 
you're not sure? 

Once the thing is all screwed together and 
you want to test it... that's kind of tricky, too. 
Unless you're building scale models and have 
an anechoic chamber in the basement, it’s 
pretty hard to get meaningful test results—es¬ 
pecially on parameters like bandwidth and 
front-to-back ratios. You might even be able to 
do some A-B comparisons with your buddy 
across town, but who wants to build up two 
separate antennas just to try out a couple of 
new ideas? 


Design, Quick and Easy 

The answer to all of these problems lies in 
the ability to calculate your own yagi designs, 
based on the parameters you want, using the 
materials that you may have available. Yagi 
design was originally accomplished using the 
published NBS designs, which were put to¬ 
gether using a combination of design and ex¬ 
perimentation. Eventually software was devel¬ 
oped that performed the calculations on an as- 
needed basis, but this was normally available 
only on a time-sharing basis on university 
mainframes. Once the desktop computer boom 
hit, it became viable for small companies to 
write the complex code needed to perform the 
thousands of calculations, and to offer it to the 
casual experimenter 

RAI Enterprises has taken this concept a 
step further. By writing the essential calculating 
routines in machine language, the Quickyagi 
program produces results in record time, while 
maintaining the user-friendliness of higher level 
languages. (For users new to antenna design 
software, the “BLAZING SPEED" referred to on 
the Quickyagi brochure means an antenna de¬ 


sign in as little as a few minutes, up to a few 
hours. Obviously, this changes depending on 
whether you’re using a Pentium or a PC JR, 
but in any case it beats the usual “enter the pa¬ 
rameters, and go away for the weekend" soft¬ 
ware you may be used to.) 

Perhaps the easiest way to get to know 
Quickyagi is to run the Auto Design feature, 
which creates the yagi design with a minimum 
of information. Starting the Auto Design mode 
is accomplished with two keystrokes after the 
opening menu. The user is then prompted for 
the design frequency, the number of elements 
desired, and the diameter of the available ele¬ 
ments. After a few seconds, the program re¬ 
turns with the antenna gain, front-to-back ratio, 
length, and input impedance. The user is then 
prompted to choose between maximizing the 
front-to-back ratio, or maximizing the gain for a 
given front-to-back ratio. If the second option is 
chosen, the user may pick from several more 
options—best gain while choosing the front-to- 
back ratio, optimum gain, or optimum band¬ 
width. Once all of the selections are made, the 
program goes into the “thinking” mode. This 



Figure 1. Performemce vs. bandwidth graph. 
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can take several minutes to several hours, de¬ 
pending on the machine and the antenna de¬ 
sign being performed. (Again, due to various 
machine configurations, time comparisons may 
be somewhat meaningless. However, a six-ele¬ 
ment 146 MHz yagi took about 15 minutes to 
optimize on a '286 clone. [Manufacturer’s Note: 
The 286 clone was running without a math co¬ 
processor. The results will be up to four times 
faster with a coprocessor]) 

Once the design is optimized, it may be eval¬ 
uated in several ways. Quickyagi will draw a 
full-screen polar plot of the antenna gain, in ei¬ 
ther an elevation or azimuth mode. Linear or 
logarithmic scales are available in either case. 
These plots can be viewed on-screen, or sent 
to the printer for later examination. A Bandwidth 
Chart Utility displays the bandwidth information 
(gain, F:B, impedance, and VSWR at 21 fre¬ 
quencies) in chart or x-y graph mode. Again, 
these can be printed in hard copy and saved. 
Antenna designs can be saved to disk, and 
pulled up later for further design and testing. 

In addition to the Auto Design mode, the 
program also supports manual entry of various 
parameters, and will calculate the missing fea¬ 
tures. For instance, you might need to design a 
yagi to make use of that bundle of 5/16* alu¬ 
minum you dragged home. You might have a 
10-foot section of square tubing that would 
make a nice boom. What is the best arrange¬ 
ment of elements to give you maximum gain 
on 440 MHz? Quickyagi can let you know. A 
Scaler routine allows scaling an existing design 
to a new frequency, by changing either the ele¬ 
ment lengths, or the lengths and the spacing. 
(Remember that high-class five-element yagi 
you bought at the last hamfest? The one that 
turned out to be on 155.000 MHz? These last 
two features are just the ticket to tell you if you 
can just lengthen the elements, or if you have 
to move them ... or if you threw 25 bucks 
down the drain!) Options are available that cal¬ 
culate element lengths using tapered ele¬ 
ments, for the use of telescoping tubing, plus 
element compensations for the boom, the abili¬ 



ty to view the antenna’s geometry, and the abil¬ 
ity to easily model a folded dipole driven ele¬ 
ment. In case you only associate yagis with 
VHF and above, note that Quickyagi can calcu¬ 
late designs from 1.5 to 999 MHz, with up to 17 
elements. (Please check your local zoning reg¬ 
ulations before building that 160 meter, 17-ele¬ 
ment beam.) Even if you don't plan on building 
any HF beams, Quickyagi will gladly calculate 
wire beam dimensions for use on Reid Day, or 
during emergency operations. The best part is 
that Quickyagi doesn't assume anything—just 
tell it about your resources and it will design a 
yagi that will work for you. 

The Quickyagi program comes with "on- 
disk* documentation, which means you won't 
get a fancy hard-cover manual. The manual 
will, however, be up-to-date, which is some¬ 
what of a rarity these days. In any case, the 
manual amounts to a half dozen pages, due to 
the ease-of-use of the program itself. 

The Quickyagi program qualifies as a low- 
priced piece of software, but could just be your 
key to a new realm of antenna building. By re¬ 
moving the mystery from yagi design, it allows 
antenna experimenters to get involved with 
"from scratch* designs using materials they al¬ 
ready have on hand. "What if’ comparisons 
can be performed by modeling existing yagis, 
with the idea of performing modifications, or 
just for the fun of it. Existing antennas can be 
modified for different frequency ranges, which 
open up a great source of antenna materials— 
the surplus commercial market. If you build 
even one yagi a year, you'll find Quickyagi to 
be well worth the money. 

(Quickyagi runs on any XT or better with 
at least 640K of RAM, using CGA, EGA, VGA, 
or Hercules graphics. A math coprocessor is 
supported but not required.) 

[Manufacturer's Note: The program is now. 
optimized to run on an AT or later models of 
the “Turbo" XT running the NEC V-20 micro¬ 
processor A math-coprocessor-only version is 
available by special order, at no extra charge, 
for the older 8088 PC/XT] B 


Make high quality UHF repeaters from 

GE Master II mobiles! 



Versate! Communications 


P.O. Box 4012 • Casper. Wyoming 82604 
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THIS MONTH S GOODIE FROM THE CANDY STORE 

. Hundreds d phrases, especially lor #re Ham radio operator 


ft 12 OZ. CACHE VALLEY GOURMET HONEY 1 

• voi. 2 - Swedish. Itaian. Portugese. Croatian. Norwegian 


Cmshcratt. Aknco. Etc. All L.T.O. 1 

• Vd. 4 - Chaiese, Dutch, Finish. Romanian. Vietnamese 

• Voi. 5 - Hungarian. Aratac. Phapmo. Turkish. Indonesian 

^^ROSE*P.O. Box 796. Mundelein. II60060-0796 


ggggMf] 

Speak To The World 
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.ComerBeam? 

SWR < 1.2:1 across the band 

Gain of a 15 ft Yagi f 

60® HaU-power Bcamwidth 

Mounts directly 10 mast 
Vertical or Horizontal Polarization 

2roct«s SM5,220 MHz $145. 70 on $115. Dual 146.440 $lt>5 
Weighs only 10 lbs. Add $11 Shipping & Handling. Into $1. 

AnUnnasWtst Order HotLine 

\^Box 50062 Provo UT 84605 801 373 8425_ J 
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BATTERIES 

Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 

YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 

CALL US FOR FREE CATALOG 



E.H.Y0ST & CO. 

7344 TETIVA RD. 
SAUK CITY, Wl 53583 


(608)643-3194 
FAX 608-643-4439 
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Number 10 on your Feedback card 

A Sensitive Bandspread 
SWL Receiver 

Aaah, the nostalgiac smell of dust burning off tubes! 

by Eric R. Johnson XE2/KB6EPO 

B ack in ihe 1920s and during the Great heterodyne receivers of the time. These ing the same schematic, thanks to the substi- 
Depression era, the home-brew regener- attributes still hold true today! tution of “modern” miniature tubes and com- 

ative shortwave receiver was all the rage. This little radio can “hear” everything on ponents. 

Radio was coming of age and everyone the SWL bands that my Yeasu FT-747 can! I have departed from our theme era in the 
wanted to listen in. Money was tight and al- An 8-foot piece of wire strung out along the design of the power supply in order to make 
though most commercially made radios test bench or behind the desk is more than the receiver completely portable. In the old 
were of the regenerative type, they were still enough to pick up all the major broadcasters. days they used bulky, non-rechargeable “A” 
too expensive for the average consumer. Yet Of course, the more antenna the merrier— and “B” batteries to provide filament and 
the low parts count of the regenerative re- but the point is that excellent reception is plate voltages. The super deluxe setup sport- 
ceiver made construction a snap and kept possible with an indoor antenna right at your ed a line-operated transformer and vacuum 
costs down, keeping this type of receiver listening position. The three-stage circuit is rectifier “B battery eliminator,” the use of 
popular with the home-brewer right up to typical of a “deluxe” setup of the era. The which often required the owner to replace all 
the 1960s. And the regen's sensitivity was physical size is less than half of what some- the existing "DC filament” tubes in the radio 
hard to match by all but the best super- one in those days might have constructed us- with “modem AC filament” lubes. Portabili- 



Figure I. Receiver schematic diagram. 
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Figure 2. Tuning components schematic detail. 


ly was eiihcr ledious or impossible. My pow¬ 
er supply allows portable operation for about 
10 hours from a single 6 volt. 10 amp-hour 
rechargeable sealed lead-acid battery (gel 
cell). When connected to the AC line it both 
operates the radio and charges the battery. 

Receiver Theory of Operation 

The receiver (Figure 1) consists of an un¬ 
tuned pentode radio frequency amplifier, a 
triode regenerative detector, and a power tri- 
ode audio frequency amplifier. Output is in¬ 
to a pair of high impedance headphones, ei¬ 
ther 2k ohm magnetic types or the crystal 
type. Both are readily available on the sur¬ 
plus market. Those “extra” resistors and ca¬ 
pacitors you see sprinkled liberally through¬ 
out the schematic are for bypassing and B+ 
line decoupling filters. They should not be 
left out of the circuit as a way to save mon¬ 
ey! These parts are what make the difference 
between a “sweet” stable and predictable re¬ 
generative receiver and a wild untamcable 
howling “beast” of a receiver. 

The RF Amplifier 

The 6AK5 is a sharp-cutoff pentode de¬ 
signed for use in RF or IF amplifiers in 
high-frequency wideband applications at fre¬ 
quencies up to 400 MHz. Its primary pur¬ 
pose is to isolate the antenna from the tuned 
circuit in the detector's grid. This eliminates 


the detuning problem found in regen sets 
where the antenna is coupled directly to the 
detector. In spite of this being an untuned 
amplifier, and thanks to the use of the pen¬ 
tode. we still get about 6 dB of gain on all 
the bands. Cl couples the antenna to the 
control grid. LI couples the amplified output 
to the detector. 


The Regenerative Detector 

The 6AB4 is a high-mu triode designed 
for use in cathode-drive amplifiers, frequen¬ 
cy converters, and oscillators at frequencies 
up to 300 MHz. Electrically identical to one 
section of dual-triode type 12AT7. here it is 
used as a regenerative detector. L2 and the 
capacitors selected by SI form the only 




























tuned circuit in the radio. C20 couples the 
selected signal to the control grid and. along 
with R5. forms a grid-leak bias circuit. The 
amplified RF signal is coupled by L3. in 
phase, back to the tuned circuit L2/S1. This 
causes two effects: The signal is rc-ampli- 
fied. thus giving extreme sensitivity, and it 
introduces "negative resistance" into L2. 
which dramatically increases it's “Q." This 
allows our single tuned circuit to give our 
radio a selectivity on the order of 3 kHz. 

C21 is the return path for the RF signal. The 
same signal is detected by grid-leak action 
and the amplified audio is developed across 
the primary of Tl. L4 and C22 filter any 
residual RF from the detected audio. Of 
course, all this must be controlled somehow 
or else we’d have an RF oscillator instead of 
a detector! R6, R7. and R8 form a voltage 
divider to provide variable B+ voltage to the 
detector. C24 filters out any noise generated 
by the mechanical motion of R7. In use, R7 
is advanced until the tube oscillates (which 
can be heard in the headset), and then 
backed down until oscillation just stops. The 
circuit is now set up for best sensitivity and 
selectivity for AM signals. 

The Tuning System 

Now refer to Figure 2. L2 and the capaci¬ 
tors selected by Sla and Sib form the tuned 

circuit in our radio. Six shortwave bands are Figure 3. Power supply schematic diagram. 



























selected by SI as follows: 

Position 1 = 13 Meter Band. 21.200 - 22.000 MHz 
Position 2=16 Meter Band. 17.400 - 17.980 MHz 
Position 3=19 Meter Band. 15.000 - 15.580 MHz 
Position 4 = 21 Meter Band. 13.400 - 13.900 MHz 
Position 5 = 25 Meter Band. 11.600 - 12.075 MHz 
Position 6 = 31 Meter Band. 9.450 - 9.900 MHz 

Sla performs the function of "handsel." 
Capacitors C6 through Cl3 are either fixed 
silvered mica or miniature silvered ceramic 
trimmer capacitors. Sib selects various ca¬ 
pacitors to be placed in series with band- 
spread/main tuning capacitor 09. CI4 
through Cl 8 arc fixed silvered mica types. 
09 is a 25 pF air-dielectric variable capaci¬ 
tor with a standard l/4-inch shaft. Between 
it and the tuning knob is a 6:1 ball bearing 
reduction drive to which is attached a 4-inch 
diameter aluminum plate that serves as the 
tuning dial. 

In a tuned circuit with a fixed inductance, 
a variable capacitor will have a greater effect 
on tuned frequency the higher the frequency. 
Sib introduces ever smaller fixed capacitors 
in series with 09, effectively reducing its 
overall change in capacitance each time the 
bandswitch is moved to a higher band. This 
ensures that the entire 180 degrees of rota¬ 
tion on the tuning capacitor is used to tune 
each band, keeping the stations from being 
bunched up in a small area on the dial. With 


this system the 6:1 reduction drive is not re¬ 
ally necessary, but 1 had a few laying around 
so I used one anyway. 

The AF Amplifier 

The 6C4 is a medium-mu power triode 
designed for use in Class C RF amplifiers. It 
is capable of 5.5 watts of output at frequen¬ 
cies in the 50 MHz range. It is used here be¬ 
cause of its low plate and filament current 
requirements compared to a power pentode. 
This is important since we want to be able to 
operate the radio on battery power for long 
periods of time. The audio output is louder 
than I can stand with the volume control ad¬ 
vanced halfway on most signals. Tl is a 
step-up audio transformer with a ratio of 
1:2.5. R9 is the volume control. T2 matches 
the output impedance of the 6C4 to the 
headphones. 

Power Supply Theory of Operation 

The heart of the power supply (Figure 3) 
is transformer T3. And the good news is that 
it’s nothing special! It has two 6.3 volt 2 
amp secondaries, and two 115 volt pri¬ 
maries. A 12.6 volt transformer with two 
primaries would work just as well. For both 
AC and battery operation, we use one of the 
primaries to provide the B+. Dl, D2, C34, 
and C35 form a full-wave voltage doubler. 
L6 and C36 smooth the rectified output. 
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ONV SAFETY BELT CO. 

P 0 Box 404 • Ramsey. NJ 07446 
800-345-5634 
Phone & FAX 201-327-2462 


ONV Safety Belt With Seat Harness 
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Measure Up With Coaxial Dynamics 
Model 81000A RF Directional Wattmeter 

Model 81000A is a thoroughly engineered, portable, insertion type wattmeter 
designed to measure both FWD/RFL 
C. W. power in Coaxial transmission lines. 

81000A is comprised of a built-in line 
section, direct reading 3-scale 
meter protected by a shock-proof 
housing. Quick-match connectors, 
plus a complete selection of plug-in 
elements, gives the FRONT RUNNER 
reliability, durability, flexibility 
and adaptability with a two year 
warranty. 

Contact us for your nearest 
authorized Coaxial Dynamics 
representative or distributor in 
our world-wide sales network. 




15210 Industrial Parkway 
Cleveland. Ohio 44135 
216-267-2233 
1-800-COAXIAL 

FAX: 216-267-3142 See Us At Dayton - Booths 401 & 402 

Service and Dependability.. .A Part of Every Product 


CIRCLE 166 ON READER SERVICE CARD 
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During AC operation, one half of DPDT 
toggle switch S2 routes the line voltage to 
the other primary of T3 via FI. C37 connects 
the line ground to the circuit ground. The 
two 6.3 volt secondaries, D3, D4, and C33, 
form a full-wave power supply that produces 
6.3 volts DC at 4 amps (under load). D6 
routes this voltage to the filaments and the 
dial lamp, which use up 0.55 amps of the 
available current. The other half of S2 routes 
this voltage to B1 via F2, making available 
up to 3.45 amps to chatge the battery. There 
is no danger of overcharging the battery be¬ 
cause the voltage is within the acceptable 
range for continuous “float” charging. D5 
ensures that Q1 and R12 have no effect on 
operation, effectively disconnecting them. 

During DC operation, current from the 
battery is routed through F2, one half of S2, 
and D5 to provide power for the filaments 
and dial lamp. At the same time, current 
from the battery is used to operate the power 
oscillator consisting of Ql. R12, and both 
secondaries of T3. C32 shapes the waveform 
so that it is closer to being a sine wave than 
a square wave, thus eliminating the switch¬ 
ing transients present in a square wave 
which are difficult to filter out. The 115 volt 
AC current generated in the unused primary 
of T3 is isolated from PL1 by S2, thereby 
eliminating a shock hazard there. Because of 
the way they are connected, D3, D4, C33, 
and D6 are effectively “not there” during 
DC operation. 

Construction Hints 

The heart of the receiver is the LI-3 coil 
assembly. You'll have to wind it yourself. 
Figure 4 shows how it’s done. The coil form 
was found at a surplus store, and the wind¬ 
ing that was on it had to be removed first. 
As previously mentioned, the output of the 
6AB4 must be fed back in phase to its grid 
in order for it to oscillate. If the coil is 
wound and connected as shown, feedback 
will be in phase. A handy rule of thumb to 
keep in mind goes as follows: If L2 and L3 
are wound end-to-end in the same direction, 
the plate connection is to the outside of the 
plate or “tickler” coil (L3) when the grid 
connection is to the outside of L2. If you 
lose track of the leads and the detector fails 
to oscillate after being wired, swapping the 
two leads of L3 will fix the problem. The 
other consideration is to make sure that 
when laying out your parts-mounting plan, 
the coil assembly is separated by at least one 
coil diameter from any large metal objects 
(such as the front panel or an audio trans¬ 
former). This prevents any such object from 
ruining the high “Q” of the coil. 

If you can't find any audio transformers 
for T1 and T2, you can substitute resistors 
and capacitors without losing too much au¬ 
dio gain. To substitute for T1, replace the 
primary with a 250k ohm resistor and con¬ 
nect a 0.01 uF capacitor from the junction of 
that resistor and C22 to the top of volume 
control R9. To substitute for T2, replace the 
primary with a 47k ohm resistor and connect 
a 0.1 pF capacitor from the plate of the 6C4 


to the headphone jack. If T2 is replaced by 
R/C coupling then C27 may be omitted also. 

L5 and L6 are not critical. Anything from 
2 henries on up should work fine. If you 
don’t have an inductance meter, just use an 
ohmmeter to find one that measures between 
150 and 700 ohms. The current through 
these is only 18 mA. so anything small in 
size that fits either of the above specifica¬ 
tions will work. It can be a choke or the pri¬ 
mary of an old tube-type audio output trans¬ 
former. I used the latter for mine. They mea¬ 
sured 4.5 henries on the inductance meter, 
and 150 ohms on the ohmmeter. 

A regenerative detector occasionally 
shows a tendency to change frequency 
slightly as the hand is moved near the dial. 
This condition (body capacity) can be cor¬ 
rected by better shielding. I used double-sid¬ 
ed PC board material for the front panel and 
receiver sub-chassis. The front panel is 10- 
1/2 inches wide by 6-1/2 inches high. The 
receiver sub-chassis is 9 inches wide by 4- 
1/2 inches deep, and is soldered at a right 
angle to the center of one side of the front 
panel. This results in a “T'-shaped assembly 
that is very strong. Once all the controls are 
mounted on the front panel their metal 
mounting bushings make contact with the 
copper on both sides of the panel, thereby 
providing double shielding. With this tech¬ 
nique there is no body capacity and the re¬ 
ceiver is completely stable. The tube sockets 
and all the other parts are mounted on the 
sub-chassis after appropriate sized holes arc 
made. Wiring is done point-to-point, with 
the advantage that wherever a ground is re¬ 
quired it can be soldered to the sub-chassis 
with minimal lead length. 

You could develop your own PC artwork 
for the receiver sub-chassis and etch it be¬ 
fore soldering to the front panel if you like. 
When making your layout for the receiver, 
the important thing to consider is to keep all 
leads and/or PC runs as short as possible be¬ 
tween the plate of the 6AK5, Ll/2/3, SI and 
its associated capacitors, and the 6AB4. Any 
layout you can come up with that accom¬ 
plishes this goal will woric fine. 

The power supply was also built on a 
piece of PC board material measuring 7-1/2 
inches long by 3-1/2 inches wide. You could 
etch a pattern for this if you like, but it’s not 
necessary. The power switch is a three-posi¬ 
tion “ON-OFF-ON” type, and is mounted on 
the front panel. Ql is mounted on a small 
heat sink just slightly larger than the area of 
the transistor body and about I inch tall. The 
transistor runs cool to the touch even after 
hours of operation. R12 will probably need 
to be experimented with if you use a differ¬ 
ent transistor or transformer. You’ll find the 
right value will be somewhere between 100 
ohms and Ik ohm. 

I built a box out of standard 1-inch ap¬ 
pearance pine, like you would use to make 
shelves out of, and finished it with 
polyurethane varnish. The battery and power 
supply mount inside it towards the rear, and 
the receiver/front panel assembly slides in 
the opening on the front and is secured by 


several wood screws with wide decorative 
heads. A short cable with a plug on it con¬ 
nects the power supply to a socket on the re¬ 
ceiver. The line cord and antenna jack are on 
the back of the wood box. and the antenna 
jack connects to the receiver through a short 
coaxial cable and RCA plug. Four rubber 
feet screwed into the bottom of the box fin¬ 
ish it off, and the end product looks real 
“olde-tyme.” 

Table 1 lists all the parts, additional sub¬ 
stitution information where allowable, and 
sources of parts for those who do not have 
any decent stores nearby. 

Calibration and Operation 

All calibration is done with the aid of a 
signal generator. It is not necessary to make 
a direct connection between the receiver and 
the signal generator. A short piece of wire 
connected to the output of the signal genera¬ 
tor will radiate enough signal to be picked 
up by the windings of L2. Set the top (L3) 
slug in the coil form so that it’s flush with 
the top of the form, then calibrate in the fol¬ 
lowing order. 

1. Band 1 (13 M). Set the tuning capaci¬ 
tor. CI9, to its fully unmeshed position. Set 
the signal generator for 22.000 MHz. Adjust 
the bottom (L2) slug in the coil form until 
you can hear the signal best. 

2. Band 2 (16 M). Leave C19 set as it is. 
Signal generator to 17.980 MHz. Adjust C6 
for best signal. 

3. Band 3(19 M). Adjust CI9 to the fully 
meshed position, then open it up just a tad. 
Signal generator to 15.000 MHz. Adjust C8 
for the best signal. 

4. Band 4 (21 M). Return C19 to the fully 
unmeshed position. Signal generator to 
13.900 MHz. Adjust C9 for best signal. 

5. Band 5 (25 M). Leave C19 set as it is. 
Signal generator to 12.075 MHz. Adjust C11 
for the best signal. 

6. Band 6 (31 M). Adjust C19 to the fully- 
meshed position. Signal generator to 9.450 
MHz. Adjust C13 for the best signal. Now 
that the band edges have been defined, you 
can go back and and mark whatever calibra¬ 
tion intervals you wish for each band on 
your tuning dial. I painted my dial white, 
then used black dry transfer numbers for 
this. 

To listen to stations, connect an antenna 
and select a band with SI. Set the volume 
control at mid-range, then adjust the regen¬ 
eration control (R7) until the detector breaks 
into a “hiss,” which indicates oscillation. 
Slowly reduce the regeneration control until 
the “hiss" just stops. You should now be 
able to hear stations as the tuning control is 
rotated. Sometimes the setting of the regen¬ 
eration control needs to be changed to main¬ 
tain the “sweet spot” from one end of the 
tuning dial to the other within the same 
band. If you are hearing beat notes as you 
tune across stations, the regeneration control 
is advanced slightly too far for best AM re¬ 
ception. This is a good way to find stations, 
but once you’ve got one tuned in to “zero 
beat,” reduce the regeneration control a tad 
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and you'll be in the “sweet spot" where sen¬ 
sitivity. selectivity, and fidelity of detected 
audio are all at their best. 

The detector will require more voltage 
from the regeneration control (R7) in order 
to oscillate on the 31 meter band, and less 
voltage to oscillate on the higher bands. If it 
will not oscillate sufficiently on the 31 meter 
band, you can either turn the top (L3) slug in 
the coil form in until oscillation is enough, 
or play with the values of R6 and R8. When 
everything is set up right, the rcgenetation 
control will be one-quarter of its rotation 
from the ground end for reception on the 13 
meter band, three-quarters of it’s rotation 
from the ground end for reception on the 31 
meter band, and somewhere in the middle 
for all the other bands. My receiver needs 16 
volts from R7 to work on the 13 meter band 
and 60 volts to work on the 31 meter band. 

To recieve signals below the 31 meter 
band, you will need to make your Ll/2/3 
coil larger (more inductance), and experi¬ 
ment on your own with the values of the ca¬ 
pacitors selected by SI. You’ll also want to 
use a larger capacitor for Cl9. say 50 pF, in 
order to gel sufficient bandspread on the 
lower frequencies. With the coil specified in 
Figure 4, you cannot receive well below the 
31 meter band. This is because the regenera¬ 
tive receiver likes to have a high “L" to “C” 
ratio in its tuned circuit. Adding more capac¬ 
itance to make the specified coil tune below 
the 31 meter band ruins the high “L” to “C" 
ratio, resulting in a receiver that needs ex¬ 
cessive voltage from R7 in order to oscillate 
and ruining the high selectivity of the circuit. 

If you decide to calibrate the receiver for 
the ham bands instead of the broadcast 
bands, you'll find that CW is easy to copy. 
To receive CW. the regeneration control is 
set so that the detector is just starting to os¬ 
cillate. This provides “autodyne" reception. 
The code signals can be tuned in and will 
give a beat note with each signal depending 
on the setting of the tuning control. As the 
receiver is tuned through a signal, the tone 
first will be heard as a very high pitch, then 
will go down through “zero beat" and rise 
up again on the other side, finally disappear¬ 
ing at a very high pilch. The same selling 
of the regeneration control used for CW 
reception will also allow SSB to be copied. 
Tuning will be very critical, but is easy to 
do with the help of the 6:1 ball reduction 

Whatever bands you calibrate your receiv¬ 
er for, a few moments practicing tuning-in 
stations will get you familiar with the way a 
regenerative receiver operates and soon 
you'll be an old pro at it. I guarantee that if 
you've never played with one of these sets 
before, the more you listen around the bands 
the more you'll be amazed at what a small 
handfull of parts in a simple circuit can do. 
And just maybe you’ll get to feel a little of 
what it meant to be a “real ham" in the “old 
days" when “everyone built their own rigs" 
from whatever they could find laying 
around! Q 

See Parts List on page 38 




RF POWER 

TRANSISTORS AND TUBES 



100% POWER TESTED • 2 YEAR LIMITED WARRANTY • BEST VALUE 
572B 3-500Z 3-500ZG/GRAPWTE 

MATCHED SET/2 _ _$104.95 SPECIAL PRICE_$94.95 SPECIAL PRICE _ _$109.95 

MATCHED SET/4 _ __$209-90 MATCHED SET/2_$199.95 MATCHED SET/2_$229.95 

ADDITIONAL TRANSMITTER. TUBE VALUES 
811ARFP 3-SOOZ EIMAC 3-5O0Z AMPEREX 61468 GE 

MATCHED SET/2_$30.90 SPECIAL PRICE _$148.00 SPECIAL PRICE $148.06 SPECIAL PRICE_$26.95 

MATCHED SET/3_$58.35 (LW Pric«...|TS3.00) (Ust Price...$103.00) MATCHED SET/2_SS9.95 

PARTIAL LISTING OF POPULAR TUBES AND TRANSISTORS IN STOCK 


SWRF134 


18.00 


MRF433-MP 32.00 


$5.00 


$12.08 


2SA1012 

2SC730 

2SC1307 

2SC1419 

2SC1729 

2SC1945 

2SC1944. A 

2SC1947 

2SC1955 

2SC1969 

2SC1978 

2SC1971 

2SC2029 

2SC2075 

2SC2094 

2SC2097-MP i 
2SC2166C 


2SC2312C 

2SC2S09-MP f 

2SC203Q 

2SC264C 

2SC2782 

2SC2783 

2SC2879 


3SK174 

3N211 

MD8719 

NE602 


8.95 


SAV17 

SAV24 

M57710A 

M57714 
M57719N 
MS7726 
M57727 
M57729 
MS7732L 
M57735 
M57737 
M57739C 
M57741 L,M,H 

M57785M 

M57767 

M57791 

M57792 

M57796MA 

M67705M 

M67715 

M67742 


MHW SERIES CALL 
1C0M SC SERIES CALL 
OVER 154300 RF 
MODULES W STOOL 
Call If P/N no! shown. 

POPULAR TUBES 
12BY7 $13.95 

5728 PWPritfc 45.00 
5728 RFP 49.95 
807 10.95 

810 89.50 

811A RFP 15.95 


3CX1200A7/D7 El CALL 


$2 HAND. CHARGE ON 
ORDERS BELOW $20 


'pria S amiability abject to ebaogt without notice • Ooanttty Pricint Anilable 
’ Money Order Personal checks $4000 limn 


n ♦ St OOU). over 2 lbs 


C.0.D- Add $4 50 Cash 
Check. No C O D to 

CANADA: $550 m.n.mu_ 

CALIFORNIA: Residents ado appropriate sales tax. 




I MAIN ORDER LINE 619 - 744-0700 DELIVERY INFORMATION | 


K1 

KRFl 

mim 


FAX 619 - 744-1943 FAX 


RF PRATS 

435 SOlimH PACIFIC STREET 
SAN MARCOS. CA 92069 
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Parts List 


5.31 

3.30 


1.13 

16 


Description 


Source (see key below) 


6 volt, 10 Ah gel cell 
56 pF, 500V ceramic disk 
0.02 pF, 25V ceramic disk 
0.02 pF, 500V ceramic disk 
10 pF. 400V electrolytic 
0.15 pF, 50V ceramic disk 
6-25 pF ceramic trimmer 
15 pF. 500V silver mica 
10-40 pF ceramic trimmer 
30 pF. 500V silver mica 
68 pF, 500V silver mica 
20 pF. 500V silver mica 
39 pF. 500V silver mica 
62 pF. 500V silver mica 
25 pF air variable 
100 pF 500V silver mica 
270 pF. 500V silver mica 
2500 pF. 500V silver mica 

2.2 pF. 250V electrolytic 
0.0015 pF. 500V ceramic disk 
100 pF. 50V electrolytic 

100 pF, 400V electrolytic 
2 pF, 150V non-polarized 
1000 pF. 16V 
0.1 pF, 400V 

600 PIV, 1A RSS276-1104 
50PIV.3A RS»276-1141 
FO250V 3/8A 
FO250V 4 AS 
Handwound on 1/4" form 
4 pH RF choke 
5H: 150 ohms DC choke 
3-wire line cord set 
MJ2955 

560k ohm. 1/2W 
330 ohm, 1/2W 
22k ohm, 1/2W 
4.3k ohm, 1/2W 

3.3 megohm, 1/2W 
10k ohm, 1/2W 
50k ohm. 1/2W pot. 

27k ohm, 1/2W 
250k ohm. 1/2W pot. 

2.4k ohm, 1/2W 

Ik ohm, 1/2W 

560 ohm, 1/2W 

470k ohm. 1W 

2-pole, 6-Posltlon rotary 

DPDT "ON-OFF-ON" toggle 

Audio transformer, UTC 

HTF5SX21ZZ, 1:2.5 ratio 

prl = Ik ohm DC, sec = 6.5k ohm DC 

Audio transformer, UTC 

STF4RX13YY, 

prl 2 = 10k, 790 ohm DC 

sec Z = 2k, 195 ohm DC 

STANCOR SP-6376 


1.2,3 


2.3 


dual 6.3V. 2A secondaries 
6AK5 sharp cut-off pentode 1.3 

6AB4 hi-mu triode 1.3 

6C4 power triode 1,3 


7-pin miniature socket 1.2.4 

6:1 ball bearing drive 2.4 

Bayonet lamp socket 1 2 

*51 miniature lamp 12 

Hl-Z headphones 1,2,3 


military styles H-43B/U. H-23B/R, HS-16. or equiv. 


Substitution Range 
Larger current capacity 
33-100 pF 
0.01-0.1 pF 
0.010.1 pF 
10-100 pF 
0.01-1 pF 
None" 

Ceramic NPO type - 

Ceramic NPO type - 
Ceramic NPO type - 
Ceramic NPO type - 
Ceramic NPO type - 
Ceramtc NPO type - 
None - 
47-220 pF 
220-390 pF 
680 pF-3300 pF 
1-5 pF 

750 pF-0.0022 pF 
10-150 pF 
50-220 pF 

0.5-4 pF non-polartzed 
470-5.000 pF 
0.047-0.68 pF 
Any equivalent 
Any equivalent 


None - (see Figure 4) 
2.5-10 pH 
See text 

RS#276-2043 
100k-1 MEG 
100-560 ohm 
18k-27k 
2.2k-5.6k 
1 MEG-4.7 MEG 
Ik-lOk 
100k pot. 

10k-33k 
100k-500k pot. 

1,8k-3.3k 
1k-4.7k 
See text 

220k-1 MEG, 1W 


See text 


See text 


See text 


6AJ5.5595.5654.EF95 

6664, EC92 

5610,6100,6135.EC90 


See text 
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A 2 Meter Half-Kilowatt 
for $1 per Watt 

Build this VHF amp using vacuum-tube technology! 

by Steve Katz WB2WIK/6 


E verybody wants a stronger signal, and 
those operating 2 meters are no excep¬ 
tion. In the car. it is economically feasible to 
run 170 watts RF output power or so on the 
144 MHz band before the law of diminish¬ 
ing returns sets in. Solid-state "brick” ampli¬ 
fiers. which are powered by 13.8 volts DC, 
abound. These little amplifiers cost about S2 
to $2.50 per watt new, and often include a 
built-in receiver preamp. 

For the home station, tube-type amps are 
much more efficient than solid-state amps. 
Example: Let's say you intend to use a 170- 
watt-output “brick" amplifier at home, and 
its RF drive (input level) requirement is 30 
watts to achieve full output. The amplifier 
requires a regulated source of 13.8 VDC. 
and draws 27 amperes at full power. To gen¬ 
erate this 373 watts of DC power, you use a 
commercially-manufactured linear power 
supply that, to deliver 13.8V at 27A. re¬ 
quires an input of 117 VAC 
at 5 amperes. So. to run a 
measly 170 watts RF output 
power you are consuming 
585 VA (volt-amperes, the 
AC equivalent of watts) ev¬ 
ery time you “push the pick¬ 
le." To generate that 30 
watts RF drive into the am¬ 
plifier you are probably con¬ 
suming at least 100 VA 
more. So. to run 170 watts 
RF output, you are consum¬ 
ing 685 VA of AC power, 
which is an overall efficien¬ 
cy level of about 25%. 

The solid-state “brick” 
amplifier is a convenience 
which requires no tuning 
across the band, but its effi¬ 
ciency isn't very good, and 
gets much worse at lower 
power levels. If you want to 
run higher power, the over¬ 
all cost of doing so will sky¬ 
rocket into the $3+ per watt 
range as the regulated DC 
power supply requirements 
become unwieldly. I can un- 
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derstand using solid-state amps for the car, 
truck, boat, or RV, since the normal power is 
13.8 VDC. But at home, when you use an 
outboard solid-state amp. you are first 
down-converting power from 117V (or 
234V) AC to 13.8 VDC. then up-converting 
that to useful RF energy. 

While modem "switch-mode” regulated 
power supplies arc 90% efficient, most hams 
aren't using these because of their cost. In¬ 
stead, they’re using old-fashioned "series 
regulator” linear power supplies, which are 
terribly inefficient, wasting a lot of power as 
heat. Not only that, but the “no-tune” solid- 
state amps can only be optimized at one 
power level (typically the highest power 
they can run) and lose efficiency quickly as 
the power level is reduced. The no-tune sol¬ 
id-state amps will not allow you to transmit 
into a mismatched load, should you ever 
need to, because they all have VSWR pro¬ 


tection circuits in them that shut down if the 
SWR gets high. Most also include a thermal 
overload protection circuit which shuts them 
off if they get too hot—and they do get 
mighty hot, especially under high duty-cycle 
service. Yuck! What’s a ham to do? 

Tube Amplifiers 

How about taking a giant step backwards 
in technology and using a tube amplifier in¬ 
stead? Tubes are still heavily used in modern 
high-powered transmitters and amplifiers, 
and for good reason: They tend to develop 
more gain and operate at higher efficiency 
levels, especially at higher radio frequencies, 
than transistors do. Not only that, but reason¬ 
ably-priced tubes are available that will op¬ 
erate at a linear 1 kilowatt output (per tube) 
without the need for complicated combining 
networks and extremely high-current regu¬ 
lated DC power supplies. (To run 1 kW out¬ 
put power at 50% stage effi¬ 
ciency using 28 VDC transis¬ 
tors requires a 71.4 amp power 
supply, the cost of which could 
exceed that of the rest of the 
amplifier.) Sure, tube amps 
usually require tuning, but in 
the shack, where the operator 
has access to a wattmeter and 
tuning controls, this is not a se¬ 
rious drawback. 

How efficient can we make a 
2 meter tube amplifier? Very ef¬ 
ficient. We can use a tube cir¬ 
cuit that is about 65% efficient 
running class AB 2 , and a pow¬ 
er supply that is 90% efficient. 
Under these conditions, that 
400 watt amp would consume a 
mere 684 VA of AC power, an 
overall efficiency level of 
58.5% (compare this to the 
25% solid-state scenario de¬ 
scribed earlier). This will gen¬ 
erate far less heat, and result in 
a much lower electric bill for 
the operator. Can this be practi¬ 
cal? Surely. 

There are two more neat 



Photo A. Top view of the RF deck. The 8560A external anode tetrode is visi¬ 
ble at center, with the plate tank circuit to the right. 




chimney, precision-made anode resonators 
and so forth, but w/iv? There are plenty of 
commercially-made surplus RF amplifiers 
out there which will tune up on 2 meters, 
available for less than the cost of a single 
lube. Problem is, most of the surplus comes 
without documentation, and often without a 
power supply. Many limes a power supply 
was so big and heavy it was left behind 
when the amplifier was removed. Some¬ 
times the original power supply was de¬ 
signed to be used on something other than 
standard 117 VAC power. Still, it is easier to 
find a high-powered “RF deck” (amplifier 
without a power supply) than it is a com¬ 
plete unit. So if you find a surplus “RF 
deck" for a good price, don't hesitate to buy 
it; the power supply is the easy pari and. 
along with control circuitry, meters, and a 
relay or two, it can be convened into a great 
base-station amplifier for little cost or effon. 

I stumbled across a beautiful VHF RF 
deck at the local swap meet. I’ve seen simi¬ 
lar units at the Dayton Hamvention and in 
view of the RF deck. Note the two panel meters. RF IN and RF OUT jacks. the pages of various surplus outlet catalogs. 
meter wiring, and Dow-Key RF relays. If you want to find a 2 meter RF deck, the 

key is to look for one that originally covered 
the 150 MHz band (typically 150-174 MHz) 
transistor will survive. Ever see the out- so little or no conversion to the RF circuitry 

put power of your solid-state amp start to will be required. The deck was unlabeled, 

fall off as it gets hot? This won’t happen but it looked like a VHF unit, and a quick 

with tubes. check with my trusty Millen 90651 grid-dip 

meter confirmed that its plate tank circuit 
Finding an Amplifier resonated at 150 MHz. When I got it home. I 

We could stan "from scratch” and build checked the tuning range of both the input 

an amplifier from sheets of aluminum, using and output circuits and was pleased to find it 

a special (and costly) tube socket with tuned right down to 140 MHz without modi- 

spring-finger stock contacts, an air duct fiealion. 

This deck (see photos) cost 
me $100. and was worth the 
price, since it contained an 
Eimac 8560A conduciion-cooled 
power tetrode that normally re¬ 
tails for about $190; plus, the 
mating tube socket, beryllium- 
oxide thermal link, anode heal 
sink, and all tuning circuitry. 

The 8560A is a conduction- 
cooled version of the famous 
4CX250B. and its ratings are 
identical, but it requires no 
forced-air cooling, blower, air- 
system socket or chimney. It is 
rated for literally unlimited an¬ 
ode power dissipation, as long as 
the anode and base seal tempera¬ 
tures can be maintained below 
250 degrees C. and this will be a 
function of power input, effi¬ 
ciency, and the size of the heal 
sink used. In the unit pictured, I 
was able to run 400 walls RF 
output power for about 20 min¬ 
utes before the heal sink became 
uncomfortably warm—that’s 
when I decided to add an out¬ 
board “muffin fan" to blow a 
cooling airsircam across the heal 
sink. If you find a deck with a 
different tube (e.g.. 4XI50A; 
7034; 4CX250B; 7203; 7580W; 



things about tubes. If operated in driven-gnd 
configuration, many power tetrodes will de¬ 
velop about 20 dB gain. Additionally, lubes 
don’t mind heat; in fact, they need it to 
work. While transistors must be derated for 
operation at high temperatures, and will fail 
if operated loo hot. lubes don't require such 
derating and most power tubes are intended 
to be operated at seal temperatures ex¬ 
ceeding 200 degrees C, where no normal 
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Figure 2. Bias, filament, and control circuit for 2m half kilowatt amp. resistors and a 250k ohm “calibration po¬ 

tentiometer, which is used to adjust the me¬ 
ter for accuracy. Because I wanted to meter 


or 4CX250R) it should still work fine, but if lot for a 500 mA load. Each capacitor is par- both high voltage and plate current remotely 
they require air-cooling you’ll need to make alleled by a 50k ohm. 20W wirewound resis- from the power supply (the meters are on the 


sure that the original blower, chimney and tor to equalize the voltage across each one. RF deck), I used a separate “B-” (high volt- 


ductwork are operational. 


(Please note: Feel free to use something else, age return) lead in the power cable between 


I decided to make one initial change to the 
RF circuitry. I noted that the manufacturer 
used mica chip capacitors to bypass the 
screen pin of the tube at its socket, but used 
no further decoupling close to the tube base. 
This is a huge “no-no” that could result in 
unstable operation, so I added a 220 ohm. 1 
watt carbon resistor in series with the screen 
lead, right at the lube socket, and bypassed 
the “power supply end” of this resistor with 
a 0.01 pF. 1 kV ceramic disc capacitor (zero 
lead length) to ground. This adds consider¬ 
able RF decoupling for the screen and is rec¬ 
ommended for any power tetrode that is not 
operating grounded-grid. I’d found from 
many years of experimenting with similar 
tubes that a carbon resistor works better than 
an RF choke at this point in the circuit since 
it offers more wideband decoupling with lit¬ 
tle fear of resonance and regeneration (insta¬ 
bility). It is safe to use a resistor in the 
screen lead, as it is in the grid bias lead, 
since the current drawn by these elements is 
very small. 

The Power Supply 

The next step was to design and build a 
modest power supply for the amplifier. The 
power supply circuit is very simple. The 
high-voltage (plate) supply is a simple full- 
wave. center-tap rectifier providing 2200 
VDC at 500 mA. filtered by five 250 pF, 
450W VDC electrolytic capacitors in series. 


if you have it. A 
single. 20 pF, 2500 
to 3000 VDC oil- 
filled capacitor 
would serve the 
purpose here.) The 
rectifiers are 
Semtech “Slimpac” 
type SCH7500, rat¬ 
ed 7.5 kV at 500 
mA each, found at 
the local swap meet 
for $2.50 each. 
This approach was 
cheaper and more 
effective than using 
big strings of low¬ 
er-voltage diodes 
with bridging ca¬ 
pacitors and resis¬ 
tors. If you can’t 
find Slimpacs or 
something similar, 
“do your own 
thing” and come up 
with another solu¬ 
tion. In lieu of each 
Slimpac, four lype- 
1N4007 diodes in 
series with a 470k 
ohm, 1/2 watt resis¬ 
tor across each one 
would work. 



The total Filter capacitance is 50 pF, quite a To meter the B+ Figure 4. Station connection for. 2m half kilowatt amp. 
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Photo C. View from under the power supply chassis. Note the six Photo D. The completed, modified RF deck now includes panel 
high-voltage electrolylics. The bleeder resistors are on the other side meters, a grid bias adjustment pot, and a standby switch, 
of the perf board. 


them, and measured l P (plate current) in the 
negative lead— much safer than measuring 
in the “+” lead, which is floating 2200 VDC 
above ground! 

The screen power supply is a full-wave 
bridge rectifier which develops +320 VDC 
at about 25 mA. It is not electronically regu¬ 
lated. and many feel that screen supply regu¬ 
lation is key to linearity in tetrode ampli¬ 
fiers. However, it is very stable because the 
supply is very well filtered by a 250 pF ca¬ 
pacitor and a I Ok ohm, 20W "bleeder" resis¬ 
tor provides a 32 mA constant load. This 
load is about 10 limes more than the screen 
current drawn by the tube itself, so the sup¬ 
ply voltage doesn't change when the ampli¬ 
fier is run from "key up" to "key down." 
Electronic regulation with gas tubes or zencr 
diodes wouldn't be much better than this. 

For the screen current, negative-lead me¬ 
tering is also used. I used the same 0-1 mA 
meter that is used for plate current, with a 
0.5 ohm. 1 watt precision resistor as a meter 
shunt. The shunt resistor is located in the 
power supply, not across the meter itself, to 
keep the return lead close to ground poten¬ 
tial. Possibly the screen current needn't even 
be monitored, since in operation the amplifi¬ 
er rarely draws any measurable screen cur¬ 
rent. However, monitoring screen current is 
useful for tuning the amplifier. You'll also 
note on the schematic that I used a 1/16 
amp. fast-blow fuse in the screen return 
lead. This will open in the unlikely event the 
tube tries to draw excessive screen current. 
(This series of tubes has grid and screen 
structures which are far more fragile than 
the cathode or plate, and excessive screen 
current destroys more power tetrodes than 
almost any other problem.) 

By the time I was finished building the 
plate and screen power supplies into the lit¬ 
tle 10" x 12" x 3" chassis, there wasn't much 
room left for the filament transformer and 
grid bias power supply. Besides. I wanted to 


mount a “muffin” fan on the power supply 
chassis to exhaust the hot air generated by 
the plate and screen “bleeder” resistors. Af¬ 
ter all, 35 watts are being dissipated under 
this power supply chassis, beginning imme¬ 
diately after the “ON" switch is thrown. 

No problem: There was sufficient room 
on and around the RF deck panel to mount 
the rest of the components necessary for op¬ 
eration. Before mounting sensitive parts like 
meters and relays, 1 performed all the 
drilling and hole-punching. Punching the 1- 
3/4” holes required for the two meters was a 
real task because this particular amplifier 
deck used a solid-steel l/8"-thick panel. 
Ugh! Using a “wrench-handle extender" on 
the socket wrench turning the lead screw to 
a chassis punch, and after much grunting 
and groaning, the meter holes were finally 
completed. 

I mounted the filament transformer, bias 
transformer, relay (to switch bias for the 
tube and to activate the antenna relays) and 
other components on the left-hand side of 
the panel and the rear chassis of the RF 
deck. Why did I use a 12.6 volt filament 
transformer for a 6 volt tube filament? Be¬ 
cause I had one. that’s why! And a conven¬ 
tional filament transformer of 6.3 volts 
would provide excessive voltage for the lube 
filament, anyway—these lube filaments are 
rated 6.00 VAC at 2.6 amperes and they do 
not last long with 6.3 volts applied to them. 
So, a small resistor (or a Variac on the trans¬ 
former primary) would be required in either 
case. I used 2.5 ohms total resistance be¬ 
tween the 12.6V transformer and the lube 
filament: one 2.2 ohm. 20W and one 0.3 
ohm. 5W wirewound (precision) resistor, 
both purchased from All Electronics for a 
total of $2. This results in exactly 6 volts AC 
at the lube base. 

1 found a 120V:10V transformer for about 
a dollar and used it, wired in reverse, to pro¬ 
vide grid bias from a half-wave rectifier cir¬ 


cuit. The bias rectifier and filter produce 
-160 VDC (remember, grid bias is negative, 
so the rectifier and capacitor must be wired 
as shown) which is then adjusted to the 
proper levels with a three-resistor voltage di¬ 
vider made up of the 3.5k ohm, 10W; Ik 
ohm. 5W potentiometer, and 1.75k ohm, 5W 
resistors shown on the schematic. The relay 
K1 switches the operating bias to the tube 
from -160 VDC (cutoff, for “standby”) to 
about -55 VDC (“operate") when activated 
by an outside keying source that simply goes 
to ground on transmit. Most rigs have such a 
keying line. The power for the relay coil 
comes from a small rectifier/filier circuit 
that is driven by the 12.6 VAC line from the 
filament transformer. 1 also used reverse- 
voltage “spike” suppression (in the form of a 
diode across the relay coil) to prevent “kick- 
back" voltage from the relay coil from dam¬ 
aging sensitive keying circuits in the radio 
used to key the amp. 

Even if you don't understand its theory, 
you can make this amplifier work\ If you 
follow instructions and schematics exactly, 
and have someone check your wiring, the 
thing has to work. It’s essentially foolproof. 

I used another set of contacts on relay K1 
to provide +12 VDC for keying the antenna 
relays, which are a pair of conventional 
“Dow Key” (Kilovac Corp., Santa Barbara. 
California) RF relays which bypass the amp 
on receive (“standby") and place the RF am¬ 
plifier circuit in the line on transmit. I also 
added a “standby" switch. This switch 
breaks the DC line to the relay KI so that it 
will not key. even when the exciter is keyed 
to transmit. Thus, with the switch in “stand¬ 
by." the exciter will run straight through the 
antenna relays and run “barefoot"; with the 
switch in “operate,” the amp will be keyed 
into the line. What could be simpler? (The 
Kilovac Dow Key relays are extremely high- 
quality devices offering better performance 
at VHF than the circuit-board-mounted re- 
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Construction Tips 


(1) Be careful. There arc lots of hazards 
associated with construction and operation 
of this equipment, especially when lethal 
voltages are involved. Even the mechanical 
work can be hazardous: You'll be using 
hacksaw blades, drill bits, chassis punches 
and other sharp tools. Work slowly and 
carefully, minding the old saw, “Measure 
twice, cut once,” and you'll be more as¬ 
sured that all the cutting will be on the 
metal and not on your fingers. Use only 
high-voltage insulated wire for all the plate 
voltage wiring: the correct wire isn’t ex¬ 
pensive or rare. 

(2) Don't operate high-powered equip¬ 
ment without all shielding covers in place. 
Load the amplifier only with a shielded 
dummy load connected by a well-shielded 
coaxial cable, or an antenna located at least 
20 feet from your operating position and 
other people. 

(3) Don’t meter the B+! If you want to 
measure plate current, meter the B- (plate 
voltage minus return lead) instead. Plastic¬ 
faced meters are not rated to withstand 
2200 volts and represent a hazard. 

(4) Operate only equipment using three- 
wire AC power cords, with the ground lead 
firmly connected to the power supply chas¬ 
sis and the plug installed in a three-wire 
grounded outlet. When wiring the AC line 
cord in the power supply, make the ground 
lead (usually green) the longest wire, an 
inch or two longer than the “hot” lines 
(black and white), so that in the event the 


line is pulled very hard from the chassis, 
the ground lead will be the last to break or 
become disconnected. 

(5) Cover or protect all exposed poten¬ 
tially hazardous connections, including the 
117 VAC line. Use a generous “glop” of 
RTV sealant and allow it to cure before 
turning anything on. And even then, be 
careful. 

(6) Some of the resistors in the schemat¬ 
ic will dissipate a lot of power, generating 
considerable heat. Their surfaces get hot 
enough to bum your skin, even when oper¬ 
ating within their ratings. Conceal these so 
they are out of reach and be careful not to 
touch them during and immediately after 
operation. 

(7) Use expert soldering techniques. 
Don't just wrap stranded wire around or 
through a terminal point and solder—it's 
bound to have stray “whiskers” which 
could short against other surfaces. Pre-tin 
all stranded wires carefully before wrap¬ 
ping and soldering. This is not just safer, 
it’s more attractive. Take pride in construc¬ 
tion—it only takes a little effort to do a 
professional job. 

(8) When measuring the output of this 
amplifier, use only an instrument which 
can be trusted at this frequency and power 
level. The Bird Electronics Model 43 Thru- 
line is an appropriate instrument. Many 
wattmeters are sold that proclaim very 
wide bandwidth and power ratings (e.g., 
1.8 to 144 MHz. 20 to 2000 watts all in one 


meter), but these are not precise instru¬ 
ments. and they are not only unlikely to 
measure accurately but they may even bum 
up. 

(9) Use real coaxial relays. The best 
deals are on surplus “Dow Key” type coax¬ 
ial relays. Use either two SPDT (single¬ 
pole, double-throw) coax relays back-to- 
back as shown, or a single DK260 type 
DPST coaxial bypass relay, which is 
specifically made for this application. I’ve 
seen the DK60 variety (SPDT Dow-Key 
with UHF connectors) at swap meets for 
$15 each surplus. These are great buys! 
Very little else has ever been manufactured 
that works as well for so reasonable a 
price. 

(10) Use coaxial cable capable of han¬ 
dling this power at 144 MHz. RG58/U and 
similar small-diameter cables will not cut 
it, even for very short jumper connections. 
RG8X (“Mini 8”) might work, but you’d 
be better off using cable that is well within 
its ratings at 400W and 144 MHz, such as 
RG2I3/U. 9913, etc. 

(11) Whichever RF deck you start out 
with, get a copy of the manufacturer’s data 
sheet on the tube and heed its advice. Most 
of these external-anode tetrodes require 
120 seconds warm-up time before applying 
operate bias and drive. If you inadvertantly 
key the amp shortly after turning it on, you 
risk blowing the tube—and as “cheap” as 
they are, a new one can cost from $65 to 
$170. depending on which tube you use. 


lays in commercial solid-state amplifers. 
Unlike the little relays used in solid-state 
amps, these big units have absolutely no loss 
at 144 MHz, and perform very well up to 
500 MHz. They are expensive, but can be 
found surplus for about $15 each.) 

You might notice that 1 didn't meter the 
grid current. Feel free to do so! But this am¬ 
plifier is so easy to drive that I added a 3 dB, 
50 ohm attenuator (“pad”) in series with its 
input jack. I still turn the RF drive level on 
my exciter, a Yaesu FT736R, nearly all the 
way down when I use it, preventing exces¬ 
sive grid current. I have measured the 
8560A grid current during bench tests by 
breaking into the bias circuit with my trusty 
VOM. and the grid current for proper opera¬ 
tion is just about zilch. It kicks to maybe I 
mA on voice peaks on SSB when running 
the amplifier at 400W PEP output power. 
Not bad! Since this tube is rated for 2 watts 
grid dissipation, the grid current could be as 
high as 18 mA or so in linear service, but 
drawing this much grid current means some¬ 
thing is very wrong. Believe me. there’s no 
reason for any grid current to flow in order 
to produce a strong and healthy signal. 

I used silicone-based RTV sealant on all 


exposed potentially hazardous connections, 
the most hazardous of which is probably the 
117 VAC line, which has exposed connec¬ 
tions at the fans and on the screen trans- 

Results with this $1 per watt amplifier 
have been gratifying. (Note: The $1 per watt 
includes the cost of the original RF deck, 
plus all power supply components, RF re¬ 
lays. meters, fans, power supply chassis, ca¬ 
bles and cords, etc., and still leaves room in 
the budget for buying QSL cards to confirm 
all the great contacts you will make. The 
amplifier has a power gain of about 250:1 
until it saturates and requires only 2 watts 
drive for full (400W) output power. To 
achieve 200W output, less than IW drive is 
required. Driving with my ICOM IC2AT 
“handie-talkie” just for fun (and keying the 
amp with a clip-lead to activate the relays), 
the unit produced more than 50 watts output 
when using the HT in the low power posi¬ 
tion (rated 150 mW output)! Just try to do 
that with transistors! 

I used this amp on-the-air in the “VHF 
Spring Sprints” 2 meter mini-contest the 
evening of April 9, 1990, and made contact 
with every single station heard, including 


many up in the Bay Area, some 400 miles to 
the north. I used a little F9FT “Tonna” 
portable yagi, nine elements on a 10' long 
boom, temporarily installed on a Radio 
Shack 19" “slip-up” mast. My location for 
this four-hour exercise was Saddle Peak, a 
2800’ hill very close to my home. 

Tuning this amplifier couldn't be simpler 
Apply power to the amplifier and, after wait¬ 
ing two full minutes for the tube to warm up, 
key the amp with no drive power and adjust 
the “idling” plate current to about 80 mA us¬ 
ing the grid bias adjust potentiometer (lk, 
5W resistor in the grid bias circuit). Then 
apply a small amount of RF drive and peak 
all controls on the amplifier for maximum 
RF output power. Apply slightly more drive 
and repeak for maximum output. When the 
RF output reaches about 400 watts after ev¬ 
erything is peaked, reduce the drive slightly 
until the output drops off just a bit. maybe 
down to 375W or so. No further tuning is re¬ 
quired. 

When the amp is properly tuned to reso¬ 
nance and maximum output, the I P (plate 
current) should be about 300 mA, screen 
current anywhere from zero to 5 mA, and 
grid current nearly zero. If you use my pow- 
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cr supply design and are connected lo a 
"stiff 117 VAC line (normal house wiring 
should be sufficient), the plate voltage will 
be 2200 VDC "key up" and 2000 VDC "key 
down" al full power. Of course, this will de¬ 
pend on exactly what plate transformer you 

Don’t be afraid to experiment! The 
4CX250 family of tubes, including the 
8560A used here, will perform very nicely 
with plate voltage anywhere from 1600V to 
about 2500 VDC. Screen voltage can be 
from about 275V to 365 VDC. as long as 
it is stable. The operating bias should be 
adjustable, as shown, to allow for variations 
in the other voltages and in the tubes. The 
amplifier power gain will not be quite as 
high as I’ve stated if you use reduced plate 
and/or screen voltages, but it will still have a 
lot of gain, especially compared with solid- 
state. 

Eimac only rales the tube for a maximum 
plate voltage of 2000. so using this series of 
tubes at higher plate voltages is done at the 
user’s risk. However, I’ve used these tubes 
for years at 2500 VDC with no ill effects. As 
staled earlier, filament voltage, screen power 
and grid power are the critical parameters on 
these tubes, much more so than plate voltage 
or even plate power. 

Any deck using this series of popular 
tubes and originally intended for VHF ser¬ 
vice should work. Try Fair Radio Sales. The 
military surplus AM-9I2/GRC is a wonder¬ 
ful unit that Fair has sold for years for about 
$90 (a great buy!) which tunes 100-225 
MHz and uses a single 4XI50A. But there’s 
a multitude of commercially-made RF decks 
out there using these lube types, and many 


will cover the 2 meter ham band. Since a 
new tube, socket and chimney for a 
4CX250B will cost much more than $100. 
any amplifier using them and available for 
about this price is a terrific deal. 

A bit of scrounging, and a few hours work 
building the power supply and control cir¬ 
cuitry described here, is all it will take to be 
a "big signal” on 2. Oh. by the way: I’d stay 
away from FAA VOR transmitters for use 
on 2 meters. Since they were designed for 
frequencies much lower than 144 MHz. my 


experience has been that most won't tune up 
to 2 meters, and the conversion to the RF 
circuitry isn't worth the efTort. 

Please feel free to write me (21101 Celtic 
Street. Chatsworlh CA 91311; Fax: 818- 
349-8264) with questions regarding this, or 
the conversion of other commercial/military 
gear which will make useful amplifiers for 
VHF/UHF service. I’ve converted a lot of 
them, but many require literally no conver¬ 
sion. Good luck, and good DXing on 2 
meters! B 
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Using International 9096-IIA 

Xtra-flex, low-loss coaxial cable. 

by Steve Katz WB2WIK/6 


M y article called ‘The Hows and Whys 
of Coaxial Cable" in the May 1993 is¬ 
sue of 73 created a lot of reader response. 
Some readers asked about low-loss 50 ohm 
coax, which is more flexible and easier to 
use than the popular Belden 9913 but still 
has the same excellent electrical properties. 
I’ve been using Belden 9913 since its first 
appearance on the market about eight years 
ago and I've always had very pleasant re¬ 
sults, although there are some caveats in the 
use of this air dielectric cable which I 
discussed in the May article. 

I’ve searched for years for a suit¬ 
able substitute for Belden 9913. not 
because I don’t like the Belden prod¬ 
uct. but simply because it’s not flexi¬ 
ble enough for some applications. 

(The original 9913 has a #9 solid cen¬ 
ter conductor which makes the cable quite 
rigid.) In contacting the vendors of substi¬ 
tute cables. I found that most were not actu¬ 
al manufacturers, but rather distributors of 
wire and cable products who were very re¬ 
luctant to reveal their sources of supply. Of¬ 
ten these distributors have their own brand 
names imprinted on the cables they sell, 
giving the appearance that they actually 
have production operations. This is quite 
common in the wire and cable industry, and 
many "master distributors” like Alpha Wire 
Corporation (Elizabeth, New Jersey) have 
done business for many years and devel¬ 
oped excellent reputations. Still, I’ve been 
reluctant to recommend distributors as 
product sources, feeling that if they don’t 
manufacture the product, they have little or 
no control over it. Sure, we buy ham rigs, 
computers, TV sets and automobiles from 
distributors, but we know who made these 


items and we have the option of contacting 
the manufacturers directly for technical as¬ 
sistance, problem solving, and so forth, so 
we feel comfortable about our purchases. 

Substitutes for 9913 
I’ve tried products sold by a number of 
distributors and found some were better 
than others. I found at least one 9913 sub¬ 
stitute, sold by an amateur product distribu- 


of such poor quality that I literally couldn’t 
strip it. This cable’s dielectric was so tight¬ 
ly bonded to its center conductor that it was 
nearly impossible to remove, but at the 
same time the dielectric was so poorly 
bonded to the aluminum-mylar film outer 
conductor that all attempts to remove the 
jacket resulted in pulling the dielectric and 
center conductor right out the end of the ca¬ 
ble! This stuff was tenrible. 

There’s a brand-new product on the mar¬ 
ket from International Electronic Wire and 
Cable called 9096-IIA “Extra-Flex.” This is 
another "9913 clone,” but it’s the best I’ve 
seen so far. It is similar to Belden 9913 (de¬ 
scribed in the sidebar), but instead of hav¬ 
ing a solid center conductor it has a 19- 
strand conductor of #9 overall gauge, which 
makes it very flexible and easy to use. The 
9096 bends and flexes as easily as conven¬ 
tional RG8/U or RG213/U, but has far low¬ 


er loss due to its construction and material 
content. 9096 has an outside diameter (o.d.) 
of 0.405” just like mil-standard RG213/U 
and will accept a standard “UHF” type PL- 
259 fitting; however, due to its oversized 
center conductor, it will not fit a standard 
UG21/U type “N” and must be fitted to a 
special type N, the kind sold for use with 
Belden 9913 (how convenient!). I took de¬ 
livery of 500 feet of 9096 as soon as I heard 
about it, in part to lab test it but also to po¬ 
tentially use the new product to feed 
my recently installed 6 and 2 meter 
beam antennas. 

How does it work? In a word, 
“great.” In two words, “I’m im¬ 
pressed.” Before installing the cable 
in my station, I measured its attenu¬ 
ation on the 28, 50, 144, 222, 440 
and 1270 MHz bands, where it is most like¬ 
ly to be used in the average ham station. (Its 
low-loss characteristic would be almost 
wasted below 28 MHz, as conventional 
RG213/U is good enough for the majority 
of installations in the HF spectrum.) This 
data is shown in Table 1, which compares 
the loss of 9096 per 100 feet to the loss of 
conventional mil-standarcd RG213/U 
(which is the current successor to old-fash¬ 
ioned RG8/U). To make this measurement, 
I used all 500 feet of 9096 and installed 
type N connectors on both ends, then divid¬ 
ed the measured loss by five to yield “loss 
per 100 feet.” This is more accurate than 
measuring 100 feet, as it offers five times 
greater measurement resolution. 

9096 will handle the amateur legal power 
limit throughout the HF-VHF-UHF spec¬ 
trum, although at very high ambient temper- 
Continued on page 51 


tor who specializes in wine and cable, to be 

“How does it work? 

In a word, ‘great. ’ 

In two words , ‘I’m impressed. 



Photo B. A piece of 9096 with an end stripped and the tinned copper 
braid pulled back to reveal the aluminum-mylar film shield. You 
would not normally do this to install connectors. That #9 stranded 
center conductor is a healthy bunch of copper. 
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Photo A. The end of a piece of 9096 stripped and ready for installa¬ 
tion of a ''UHF" PL-259 connector. It strips easily and is a pleasure 
to work with: One razor blade and five seconds is all it takes to do 






Using International 9096-IIA 

Continued from page 48 

atures or elevations it may require some de¬ 
rating. It features a type IIA polyvinylchlo¬ 
ride (PVC) outer jacket material, which is 
tolerant to ultraviolet (UV) radiation and 
therefore requires no protection from the 
sun, unlike some commercial coaxial cables 
which can contaminate with UV radiation. 

Since cable is a pretty simple product 
which is most readily assessed for attenua¬ 
tion and ease of use (and most other param¬ 
eters are not terribly significant), I cannot 
report a great deal more about the merits of 
the new International product. It works, it 
works well, and is a suitable replacement 
for Belden 9913 for those situations requir¬ 
ing greater mechanical flexibility. Because 
9096 is 100% shielded like the semi-rigid 
“hardline" cables are, it would lend itself 
well to repeater installations where single- 
shielded cables don’t perform, due to RF 
leakage and noise generation caused by the 
braided outer conductor. See the sidebar for 
more details on construction of Internation¬ 
al 9096. 

Now would be a good time to point out 
some of the limitations of helical dielectric 
cables including 9096: 

1. This cable is flexible enough to m 
be routed nearly anywhere, but great 

care must be exercised in its handling 
due to its internal construction. Do 
not: step on it: use nylon or metal ca¬ 
ble ties or clamps to affix it to sup¬ 
ports: “kink” it: bend and re-bend it 
back and forth at the same spot: make 
any bend of less than 4” internal radius, and 
if you make such a tight bend, be sure to do 
it only once in that spot: or place mechani¬ 
cal stress on it at any point where it makes 
a bend or is affixed to a support. (This is a 
lot of "do nots” but they are all important, 
and reasonably easy to follow.) 

2. When installing a ”UHF’ type PL-259 
connector, use a lot of heat applied for a 
brief period of time to get the solder to flow 
into the connector body holes (for braid 
connection), rather than a small amount of 
heat applied for a long period of time. Us¬ 
ing a 260 watt soldering gun and soldering 
all the holes in just a few seconds is much 
better than using a 100 watt gun and taking 
30 seconds to accomplish the task. During 
and for about five minutes after the connec¬ 
tor soldering operation, do not move the ca¬ 
ble at or near the soldered connector. Leave 
it alone so the dielectric can re-form to its 
intended state and establish a good insula¬ 
tor between the inner and outer conductors 
of the cable near the connector, or you risk 
a short-circuit. 

3. If you need to affix the cable to a 
“hard” support such as an antenna boom or 
mast, tower leg, tower cable standoff arm 
or whatever, do not use many layers of 
overlapping vinyl tape pulled tight around 
the cable and its support—you’ll short-cir¬ 
cuit the cable at this spot. Instead, use many 
loosely-wrapped spiral-wound layers of 



Photo C A piece of9096 cut at 
closely you can see the spiral ti 


ay (sectioned) to reveal its internal construction. If you look 
ms of polyethylene dielectric, with 1/2" air spaces between 


tape, spread over several inches of cable 
and support. This will be just as strong and 
place much less stress on the cable. 

4. When “rolling out” the cable for use, 
do not uncoil a bunch of cable and let it lay 
around on the ground or roof and pull on a 
free end. This will surely cause destructive 
“kinks” in the cable. Instead, free up just 
one coil of cable to connect that free end to 
your antenna (or whatever), then gently and 
carefully unroll the cable using a hand¬ 
over-hand technique to roll the cable, al¬ 
lowing it to uncoil one turn at a lime. If you 
see a “kink” form, flop the entire roll of ca¬ 
ble over in the appropriate direction to “un¬ 
kink” it. and then continue unrolling. With 
practice, you won’t get any kinks at all. It 

“This is a lot of ‘do nots’but 
(hey are all important, 
and reasonably easy to follow.’ 

helps a lot to have the cable wound on a 
wooden spool, so you can use a piece of I- 
1/2“ pipe inserted all the way through the 
spool to create a "handle” on each end. You 
can hold the pipe ends like handles, and just 
walk with the spool, allowing it to gently 
unspool itself. This way, no kinks will form 
and the whole process is not tiring at all. 

5. When making bends in the 9096, make 
them as gradually as possible, preferably 9” 
or greater in radius. I’ve experimented with 
this cable to determine it will accommodate 
a 4" radius bend, just once. If such a small 
radius bend is “un-bent” and bent again in 
the same place, it can create an internal 
short circuit in the cable. When making a 


“rotor loop” of cable to route around a rota¬ 
tor, make the loop as large as possible, but 
be sure that it won’t snag on guy wires, 
clamps or other supporting mechanisms as 
the rotator turns. 

If these precautions are followed, the ca¬ 
ble will serve you well. Note that all these 
caveats apply to any helical-dielectric cable 
with air between the turns (9913 included), 
not just International 9096; the only differ¬ 
ence is 9096 is so flexible that it is deceiv¬ 
ing—it bends easily, but too much bending 
can destroy it. 

Short Circuits 

If you install a long section of 9096 and 
find that you've created a short circuit in 
the cable, you may be able to deter- 
mine where the short is, so the 
whole length won’t require replace¬ 
ment. Surely any point along the ca¬ 
ble where it may have kinked and a 
w kink's been "pulled out” during in- 
, stallation would be highly suspect. 

Also, any point where the cable 
makes a bend and that point is taped or oth¬ 
erwise affixed to a supporting structure 
would be suspect, as well. 

If you inspect the line and can find no 
visible clue as to why the cable shorted, try 
using a high-quality directional wattmeter 
in the shack and transmitting into the cable 
on the highest frequency you can generate. 
Record both forward and reflected power 
readings. If they are both equal, the short 
circuit is very close to your transmitter. If 
the reflected power is considerably lower 
than forward, the short is farther away. If 
the short were all the way up at the antenna 
end, then the reflected power reading would 
Continued on page 54 



s. operating frequency. International 9096 and MIL-STD 
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Using International 9096-HA 

Continued from page 51 

be equal to forward power generated, minus 
two limes the loss of the cable. 

Say you’re using 100 watts of power at 
144 MHz, and 100 feet of 9096 cable. You 
know you have a short somewhere, but 
don't know where. You transmit into the 
cable and measure 100 watts forward pow¬ 
er and 70 watts reflected power. You refer 
to Table 1 of this article to determine that 
9096's loss per 100 feet at 2 meters is 1.35 
dB. This means its “round-trip” loss for a 
signal generated by your transmitter, re¬ 
flected back from the far end of the cable 


and back down to your wattmeter, is 2.7 
dB. Thus, if the short-circuit were right at 
your antenna, 100 feet “down the line,” 
you’d measure 2.7 dB less reflected power 
than forward power. 100 watts minus 2.7 
dB is 53.7 watts. So, if your short circuit 
were at the antenna, you should measure 
53.7 reflected power. But you didn’t; you 
measured 70 watts, which means the short 
circuit is closer to your transmitter than 100 
feet. 70 watts is 1.55 dB less than 100 
watts, so the short circuit is “1.55 dB 
away.” 1.55 dB divided by two is 0.775 dB. 
0.775 divided by 1.35 dB (the loss for 100 
feet of cable) is 0.574. This would place the 
short-circuit at about 57.4 feet from your 
transmitter. 


This method of establishing where a 
short circuit in coaxial cable is located is a 
bit crude, as it relies heavily on the accura¬ 
cy of your directional wattmeter, published 
data regarding line losses, and so forth. But 
it’s better than nothing, and is probably 
about 90% accurate. Thus, if you were to 
cut your cable about three feel before and 
after the 57.4-foot point (that is, cut it at 54 
feet and 61 feet from the transmitter end) 
and check the section of cable you’ve cut 
out of the line, there is a fair assurance that 
the short circuit would be located in that 
section. Not foolproof, but, again, better 
than no system at all. A more accurate as¬ 
sessment could be made using a time- 
domain reflectometer (TDR), but not many 


What makes 9096 different from ordinary RG213/U 
(the successor to old-fashioned RG8/U) coaxial cable? 


Instead of using a solid polyethylene di¬ 
electric and a #13 gauge center conductor 
as in RG213/U, 9096 uses instead a dielec¬ 
tric which is mostly air and a center con¬ 
ductor of #9 gauge. To hold the center con¬ 
ductor in place, securely centered between 
the cylindrical “sides" of the outer conduc¬ 
tor, RG213/U uses solid polyethylene, a 
good dielectric material; 9096 uses instead 
a thin spiral of polyethylene with large air 
spaces between the turns of the spiral. This 
is called a “helical" dielectric, because its 
construction resembles a helix. The helix 
turns occur at 1/2" spacing in 9096, which 
is about as far apart as they can be without 
risking a short circuit at every bend in the 
cable. The closer together the helix turns 
are, the more mechanically robust the ca¬ 
ble will be, but closer spacing will increase 
the cable’s dielectric constant, slow down 
its velocity of propagation factor, and in¬ 
crease the cable's transmission losses. The 
farther apart the turns are, the more me¬ 
chanically fragile the cable will be. but far¬ 
ther spacing will reduce the cable’s dielec¬ 
tric constant, speed up its velocity of prop¬ 
agation. and decrease the cable’s transmis¬ 
sion losses. This is a trade-off. and Interna¬ 
tional made an intelligent choice by using 
1/2" spacing. It's a good compromise be¬ 
tween attenuation and usability. 

Because the dielectric constant is so 
much lower with this construction, 9096 
can use a much larger center conductor 
diameter without decreasing the cables 
nominal impedance. 9096 is a 50 ohm 
impedance cable that uses a huge center 
conductor (19 strands of #21 copper wire) 
to decrease ohmic and "skin effect” losses 
and reduce attenuation. Popular “9913" 
cable, introduced by Belden in the mid- 
1980s and copied by many, is very similar 
in construction but uses a solid #9 center 
conductor, making it more difficult to flex. 
International calls its 9096 “Extra-Flex" 
and they’re not kidding—it is very flexible 
indeed. 


Another difference between 9096 and 
normal military cable types like RG213/U 
is the construction of the outer conductor. 
RG213/U uses braided copper, tightly wo¬ 
ven to provide 95% to 97% coverage of 
the dielectric. This is good, low-loss mate¬ 
rial that has sufficient shielding for most 
applications, but it is not “100% shielded.” 
Even RG214/U, which uses two silver- 
plated copper woven braids, is not “100% 
shielded,” although it is about 99%. Inter¬ 
national 9096 uses two outer conductors 
and provides truly “100% shielding.” The 
innermost of the conductors is an alu¬ 
minum-mylar film which completely cov¬ 
ers the dielectric and provides 100% 
shielding. However, it would be impossi- 

“In essence, I’m giving up 
1.8 dB on 2 meters at a 
cost savings of 
more than $400!” 


ble to solder or clamp to this shield, as it is 
thin and fragile like household aluminum 
foil and aluminum is not readily soldered 
with standard materials. So, over the alu¬ 
minum-mylar film is a tinned copper braid 
which offers about 95% coverage. This 
tinned copper braid is very strong and can 
be readily soldered to a PL-259 or clamped 
in a type N connector, just as one would do 
for the mil-standard cables. 

So, although the outer diameter of 9096 
is 0.405" just like RG213/U, its use of a 
largely air dielectric and an oversized cen¬ 
ter conductor allows it to have substantial¬ 
ly less attenuation. Whether you’ll notice 
the lower loss depends on what frequency 
you operate and how much cable you use. 
I would not recommend it for runs of less 
than 100 feet on frequencies below 28 
MHz, as the difference in loss will be im¬ 
possible to detect. But if you use 100 feet 
or more at frequencies of 144 MHz or 


higher, you will notice an improvement in 
station performance. If you refer to Table 
1, you’ll see that 9096 has less loss per 
100 feet length (as compared with 
RG213/U) by about 1 dB on 2 meters, 
about 2 dB on 222 MHz. 3 dB on 440 
MHz, etc. As you can see, the higher the 
frequency used, the more notable the im¬ 
provement will be if you use 9096 instead 
of solid-dielectric cables. 

The difference will also be more notable 
when long transmission lines must be 
used. For example, in my station, 1 need 
250 feet of coax to feed my 2 meter beam, 
and another 250 feet to feed my 6 meter 
beam, since they are both located on a 
tower that is 200 feet behind my home. By 
using 9096 instead of RG213/U, I’ve 
saved about 2.5 dB in feedline loss on 2 
meters—definitely a worthwhile improve¬ 
ment. I could save another 1.8 dB or so if 
I changed from 9096 to 7/8" “hardline” 
(solid-conductor, rigid cable), but at very 
significant expense. The 9096 costs about 
as much as good-quality RG2I3/U, but 
7/8" “hardline” retails for about $2 per 
foot, plus its connectors can cost another 
$40 each or so. In essence. I’m giving up 
1.8 dB on 2 meters at a cost savings of 
more than $400! But my first 2.5 dB sta¬ 
tion improvement came from using 9096, 
at an added cost of literally nothing! Each 
of us has our own sense of values, but for 
the $400+ I’m saving by not using 7/8" 
coax, I could take my family on a short va- 

The only trade-off in using 9096 instead 
of RG213/U is that the International prod¬ 
uct—like all helical-dielectric “soft” 
cables—is more fragile, and more care 
must be used in handling and installation. 
If you choose to use it, and I recommend 
you do if it will improve your station 
performance at no added cost to you, just 
be careful. If you handle the cable as 
though it were a crate of fresh eggs it will 
serve you well. 
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hams have access to this piece of laboratory 
equipment. 

I offer advice on all this because it is pos¬ 
sible that many users of 9096 and similarly 
constructed cables will create a short circuit 
during installation, especially if the cable 
isn't handled with care. With experience 
and repeated use, you'll find 9096 is great 


stuff and short circuits will be avoided. 

International 9096 is available from 
many wire and cable retailers. Look for 
those distributors who specifically advertise 
''9096-IIA Extra-Flex" rather than just 
“flexible 9913 type” cables, to be sure 
you’re getting the product described here. It 
retails for about the same price as Bclden 


9913 or standard RG213/U (in the 69d per 
foot range for 100-foot lengths), making it a 
very attractive deal for those wishing to use 
flexible but low-loss coax. When you order, 
be sure to request a copy of International's 
10-year warranty. Distributors should have 
no difficulty providing you with a copy of 
this document. H 


More About 9096 


International Electronic Wire & Cable 
offers their 9096 and other products for sale 
through franchised distributors. For techni¬ 
cal information, they may be contacted di¬ 
rectly at 89-1/2 O'Leary Drive, Bensenville 
IL 60106. Their 10-year warranty on 9096- 
IIA states, “. . . cable is warranted against 
defects in material or workmanship for 10 
years from date of purchase. Any defective 
footage will be replaced free of charge 
when shipped pre-paid with proof of pur¬ 
chase to (their address). This warranty does 
not apply to damage resulting from acci¬ 
dent or misuse. Liability is limited to re¬ 
placement only and does not include instal¬ 
lation.” 


9096-IIA is rated by the manufacturer as follows: 

Dielectric strength 3000 VDC (equivalent to 2121 Vrms AC, which would be 89,973 watts!) 
Capacitance 24 pF/foot 

Impedance 50 ohms 

Velocity factor 84% (important to know in the design of phasing lines or transformers) 
DC resistance 0.95 ohms/1000 feet 

Attenuation 0.9 dB/100 feet at 50 MHz 

1.4 dB/100 feet at 100 MHz 
1.8 dB/100 feet at 200 MHz 
2.6 dB/100 feet at 400 MHz 
4.2 dB/100 feet at 900 MHz 

4.5 dB/100 feet at 1000 MHz 


(Note: Attenuation ratings differ from actual test data taken by this author as shown in 
Table I, but not by very much. I measured the cable to be better than its ratings on all fre¬ 
quencies below 1000 MHz.) 


Updates 


ASCII-to-Morse-Code Interface 
If you wish to order the kit from 
Suncoast Technologies for the above- 


Number 14 on your Feedback card 


mentioned project (February 1994, 
page 36), the correct telephone num¬ 
ber to call is (904) 596-7599. 


Using the World's Most 
Accurate Frequency Standard 

The above-mentioned project is a 
three-part series which appeared in 
the January. February, and March 
1994 issues. There is a slight error 
on the PC board layout for Part 1, 


the WWVB Receiver, which ap¬ 
peared in February, page 23. Figure 
5. Shown below is the correct foil 
pattern and a simple cut-and-jumper 
fix for the one we printed. The RF 
amp will still work without this fix; it 
just won't work very well. Q 



Figure l.a) New artwork for the WWVB Receiver, b) A simple cuband-jumper fix for the original artwork. 
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last 14 days. Due to the use ot a side is not currently available, so batteries of SSTV and even digital TV are being to coordinate a 2 meter FM tig with an 

window for the antenna and the orienta- will be taken. It is hoped that the situa- studied as possfciilties. outside antenna into the station's de- 

tion ot the spacecraft tor this mission, tion will change before flight to allow sign. Anticipated Doppler shift precludes 

the passes may be short due to shad- power for packet operation and configu- 71,6 Futum the use of higher frequencies, but all 

owing of the antenna with respect to ration C activity. The flight is set for nine What's ahead tor SAREX? NASA’s potentially useful systems will be con- 
ground stations. days with an altitude of 140 miles and Principal Investigator for the program. sidered. B 


Sample Conversation 

W5RRR-1>SAREX [02705/94 13:08:13] <UI>: 

This Is STS-60 SAREX Robot station W5RRR-1 onboard the Space Shuttle Discovery. 
cmd:c w5rrr-1 

— CONNECTED to W5RRR-1 [02/05/94 21:08:52] 

#926-is your STS-60 SAREX OSO number. 

•“ DISCONNECTED [02/05/94 21:08:56] 


W5RRR-1>QST [02/05/94 22:40:43] <1 S4 R0>: 

Greetings from the crew of STS-60! Our current altitude is 190 nautical miles above the beautiful Earth that is the home for all of us. We are very busy with 
Spacehab experiments and hopefully today we will deploy the Wake Shield Facility 
W5RRR-1>QR2 [02/05/94 22:42:07] <UI>: 

H544-N6GIW K8SIN WB5UUK N7LQT N6YIE KE8GR KW7E KJ6HO G0ERY KC8UD 
N6VMS K0RI K7ZTM WB6GXX WA6UE N8CLF KF6BM DL5KR KD6RJU W6GBF W6BME 
WA5DJJ KR2C N7VWJ VE72R WA7DEO KD7LT N7INB AA7NI KB7WGC KB7ADO 
W7TI2 N7KIO WA7QCC WB6FJE 
W5RRR-1 >QSL (02/05/94 22:42:08] <UI>: 

DL5KR/976 KD6RJU/975 N70FW/951 JH1DWU/948 JH3FDA/943 C02VV/938 
K4HVK/934 WA52IB/926 N0NTW/923 WA5NOM/922 N0ULV/918 N7SFI/914 
N0IYN/911 KB9E/908 9Y4DG/893 


W5RRR-1 >QR2 (02/06/94 21:33:33] «UI>: 

#956-KI5UA N0SEG AB4EG KE7NS N72EF KD0GC KF0CT N9VDO N0ULV KB7WAU 
AA0HL K7RD N0IVN KB7WGC KV4KE KI7JM N7KMJ K7YCH N7UVF KB7QLY KW7Y 
NL70D VE7XQ AL7PB AL7BX WL7EF NL7RY WL7CX NL7RK AL7NO KL7GID KL7JAU 
WL7EP JS1JIO JH4DHX 
W5RRR-1 >QSL (02/06/94 21:33:34] <UI»: 

AL7BX/1634 WL7CX/1630 NL7VR/1628 WL7EP/1625 WL7CN/1623 JR4GMO/1613 
JA2BGX/1612 JH2VHL/1609 KO4EI/1590 KB1SF/1584 N8BJN/1583 NL72L/1567 
N9UDO/1547 WB2ELB/1530 KA9QFJ/1521 
W5RRR-1 >SAREX (02/06/94 21:33:34] <UI>: 

This is STS-60 SAREX Robot station W5RRR-1 
onboard the Space Shuttle Discovery. 

W5RRR-1>WB5UUK [02/06/94 21:34:13] <UA> 

W5RRR-1 >WB5UUK [02/06/94 21:34:14] <1 SO R0>: 

#1671 -is your STS-60 SAREX OSO number. 

W5RRR-1>QST [02/06/94 21:34:34] <1 S3 R0>: 

Hello from the crew of STS-60, Discoveryl We've enjoyed several school contacts with students from Boise, ID, and Moscow. Russia, so far as well as a num¬ 
ber of voice contacts at random. The views of the world from our orbit continue to be spectacularl We're working very hard with our mission control at present to 
get the Wake Shield Facility ready for deployment. We encountered problems communicating with it yesterday causing us to cancel the initially planned deploy. 
The STS-60 Crew 


Figure 2 Edited: sampling ot STS-60 packet operation. 




























Rtty loop 


Number 16 on your Feedback card 


Marc I. Leavey, M.D.. WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

The AEA CP-1 

As has been evident by the several 
questions appearing in these pages 
over the last few months, Interest in 
old equipment Is far from over. In par¬ 
ticular. the AEA CP-1 Computer Patch 


Amateur Radio Teletype 

time in late 1988 Texas Instruments 
ceased manufacturing two integrated 
circuits, the 75150 and 75152. which 
were the foundation of the Interface. 
When the supply of these ICs ran out 
In early 1989, AEA was unable to con¬ 
tinue sending an option kit for the FIS- 
232 port. 

Figure 1 shows a method for creat¬ 
ing an RS-232 interface using a 1488 
and 1489 integrated circuit (chips 


Now. N0CHP circulated another 
scheme last year, in which he says 
that the CP-1 can work on RTTY, CW. 
AMTOR. and even PACTOR with pro¬ 
grams like HAMCOM, PCTOR, etc. 
However. AEA. in the original instruc¬ 
tions for the RS-232 port using the 
1488 and 1489, go a roundabout way. 
The following is much easier to wire 
up and understand: 

Install JP 7, 10, and 3. Set JP 11 to 
+12 volts. Now the difference: On the 
CP-1 RS-232 port jump pins 5 4 20 
(this sends modem output to pin 3 and 
takes data for transmission to pin 2). 
Jump pins 3 4 8 (this allows it to re- 
ceive/transmit Baudot, ASCII, and AM- 


Commodore C-64 directly, as well, as 
shown in Figure 2. This uses the TTL 
levels available at the ports, so no 
modification to either unit is required. 
Once again, appropriate software in 
the C-64 to run RTTY would be re¬ 
quired. 

I hope these diagrams and direc¬ 
tions wilt help get many of you up and 
running with a piece of equipment you 
have expressed an Interest in. As not¬ 
ed, appropriate software In the host 
computer Is essential. The “RTTY 
Loop* disk collection, as detailed pre¬ 
viously, has several programs which 
may be of help. Additionally, a new 
Disk #5 is available, with some of the 
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Number 17 on your Feerfcack card 

Carr s corner 



Joseph J. Carr K4IPV 
PO. Box 1099 
Falls Church VA 22041 

For Long Ham Equipment Life 
...GET THE HEAT OUT! II 

Experienced electronics profession¬ 
als know that heat is the great killer of 
electronic devices. Equipment that 
passes or delivers large amounts of ei¬ 
ther current or power must be kept 
cool for proper operation. The methods 
given in this month's column are sim¬ 
ple. yet are sufficient for most applica¬ 
tions. While reliability engineers and 
thermodynamicists will flinch at the 
lack of mathematical elegance in this 
approach, the methods are nonethe¬ 
less effective tor most practical ham 
radio applications. 

There is only one simple rule: 
Where there is excessive heat, remove 

But, as they say, "the devil Is in the 
details." What does “excessive” mean? 
If the equipment feels too hot to the 
touch, or has a history of unexplained 
failures or repairs, then it is probably 
running too hot. An engineer will have 
specifications to meet and calculations 
to make, but they are beyond the 
scope of this column. The practical 
"takes off the skin of the thumb" rule 
suffices for our needs. 

Consider some practical examples. 
I know of a medical central monitoring 
station in a hospital that once suffered 
from heat exhaustion. The monitoring 
console contained oscilloscopes that 
were slaved to bedside monitoring sets 
In the coronary care unit (CCU). The 


on the average of once a month. This 
was not only expensive, but it placed 
the patients at risk as well. 

Another example was seen In con¬ 
sumer electronics servicing. A low-cost 
compact stereo unit from Japan was 
causing the Importer fits because war¬ 
ranty returns were terrible. Shops were 
awash with returned units. Adding In¬ 
sult to Injury, the repaired units often 
returned again before the original war¬ 
ranty expired. An enterprising techni¬ 
cian began installing sheet metal heat 
sinks on the TO-5 audio output transis¬ 
tors (it was a relatively low-power unit), 
and his work didn't return. The service 
manager noted that fact, and issued a 
service guidance letter to all warranty 
stations ordering heat sinks installed 
on all units returned. Subsequent mod¬ 
ifications from the manufacturer includ¬ 
ed heat-sinking. 

There are three basic tactics which 
can be used In any combination to re¬ 
move heat: 1) radiate more of the heat; 
2) improve natural ventilation; or 3) 
add or Increase forced-air cooling. Wa¬ 
ter cooling is not an issue for most 
hams, although some commercial 
broadcast transmitters and high-power 
industrial electronics devices use circu¬ 
lating water for cooling. (Some broad¬ 
casting stations use the waste heat 
from the transmitter's water radiator to 
heat the transmitter building). 

Protecting Transistors & 1C Voltage 
Regulators 

Semiconductors are especially 
prone to heat damage, so manufactur¬ 
ers often take special care to rid solld- 


it was obvious, but in the hospital case, 
analysis of the service records indicat¬ 
ed that DC power supplies and cath¬ 
ode ray tube deflection amplifiers were 
the main printed wiring boards re¬ 
placed. Further analysis by the manu¬ 
facturer showed that it was primarily 
the voltage regulator transistors on the 
power supply, and the output amplifier 
transistors on the deflection circuits. 
Electronic reliability experts note that 
semiconductors should be operated 


age. Most of these transistors are 
mounted on printed wiring boards, and 
are low-signal (and low-heat) devices. 
But certain TO-5 transistors, such as 
the 2N3053. 2N5109 and certain 3 to 
10 watt RF power transistors, operate 
at moderate power levels. A "top-hat" 
finned heat sink, such as that shown In 
Figure 1b, is mounted on the TO-5 
package to radiate heat. There are al¬ 
so certain other "spring clip" versions 
of this same kind of heat sink. 





























A NO-RADIAL VERTICAL 
THAT COVERS 80 OR 75 METERS? 

THERE’S ONE NOW! 

No, we won't insult your intelligence by telling you that it's a 
“halfwave" or that ANY vertical will operate more efficiently without a 
good radial system than with one; it certainly won't! If you want 
expensive fairy tales talk to our competitors! If, however, you've no 
room for even the smallest radial system just install the most efficient 
multiband vertical in the business, the HF9V-X, over our counterpoise 
kit. You'll not only save a tidy sum but you'll work DX that the shorter 
and more lossy no-radial “halfwaves' can't touch because both the 
HF6V-X and HF9V-X use longer active element lengths for higher 
radiation resistance and greater efficiency on more bands than any of 
the so-called haifwaves. Ask for our free brochure for complete specs 
on all Butternut models and receive technical note DLS-1 “Dirty Little 
Secrets from the Antenna Designer's Notebook") that shows you how 
to calculate the probable efficiency of any vertical antenna using the 
manufacturer's own specs so you won't have to learn the truth the 


b; 


Model CPX counterpoise kit for Butternut models 
HF9V-X, HF6V, and HF6V-X; substitutes for ground or 
elevated radials. Self-supporting tubing bolts onto 
base of antenna. Mast not provided. 

ip A BUTTERNUT ELECTRONICS CO. 

Ijsy P.O. Box 1234, Olmito, TX 78575 (210) 350-5711 
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BATTERIES 

BUY DIRECT FROM US, THE MANUFACTURER! 


See Us in At 

What is a 

MasterCharger 1 +1 ®? 

Get the Answer in DAYTON!!! 

For Our New Expanded Line 

Of 

And 

April Special of the Month 

1 0% OFF 
on all ALINCO 

replacement batteries 

Monthly Discounts Applicable to End-Users ONLY 

Look for May’s Special of the Month 

a W&W ASSOCIATES 

* ^ x a ^;“ ,or 800 South Broadway, Hicksville, NY 11801 

WORLD WIDE DISTRIBUTORSHIPS AVAILABLE PLEASE INQUIRE 


In U.S.A. and Canada CallToB Free:(800) 221-0732 • In NY Slate Call:(516) 942-0011* Fax:(516) 942-1944 
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. Cathy Livoni KD6CYG publishes 
outhern California. She recently joined CAP 
emergency beacon transmissions. 


□&ZSG2I1B 




P.O. BOX 6522 
220 N. Fulton Avenue 
Evansville, IN 47719-0522 
Store Hours 
MON-FRI: 8AM - 5PM 
SAT: 9AM - 3PM 
CENTRAL TIME 


FOR SERVICE INFORMATION C 
(812)422-0252 
MONDAY-FRIDAY 


iCom And The Ham Station 
Celebrate New Products At 
Great Prices And Special Prices 
On Old Favorites. 


IC-2GXAT 
2 Meter HT 2 gS£t 




IC-2330A 2M/220MHZ Mobile I 
IC-A1A 2M/440/1.2 GHz HT I 
IC-V21AT 2M/220MHz HT I 
IC-X2A 440MHZ/1.2GHz HT I 


USED EQUIPMENT BBS 812-424-3614 



ORDERS & PRICE CHECKS 

800 - 729-4373 


812 - 422-0231 
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THE POWER STATION 

f The P0WER STATION is a 12V x 6.5 AmpHr gel-celi 

L CT^ XJ battery complete with voltmeter, wall charger and a 
—** cor( j for charging via automobiles. It will power most 
HTs at 5 Watts for 2-4 weeks (depending upon how long-winded you 
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-50 
(at 50W). There are no hidden costs, all you need is your mobile, HT 
power cord or cigarette lighter adapter. 

The POWER STATION provides 12V from a cigarette plug and has two 
recessed terminals for hardwiring. A mini-phone jack with regulated 3V, 

6V, or 9V output can be used separately for CD players, Walkmans, etc. „ J ^ 

THE POWER STATION can be charged in an automobile in only 3 hours, 

or in the home in 8 hours. The charger will automatically shut off when the and te | ep hone number to: 

battery is completely charged, so you can charge it even when it has only 

been slightly discharged, (unlike Ni-Cads that have memory). Our charg- joe Brancato 

ing circuit uses voltage sensing circuitry, other brands are timed chargers THE HAM CONTACT 

which always charge the battery a full cycle, this damages their battery p q g QX 3 g 24 Q ept 73 

and shortens its’ life if it only needs a partial charge. The POWER STATION g each q’ a 90903 

has a voltmeter that shows the exact state of charge of the battery, not 9 

worthless idiot lights that tell you "YOUR BATTERY IS NOW DEAD.” The T “ ° and,i "’ Sm) us M 

voltmeter can even be used to measure voltages of other sources. US'S 
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ON HEADER SERVICE I 


























































































































































Ham help 



High Performance 
PacTOR / AMTOR 


ation. Use upper■ and lower-c 
•arefuUy—a 1, for example, c 
er 7. Specifically mention tha 
remember to acknowledge i 


our neighborhoods, by donating those 
radios you no longer use. THANKS! 
Rob Bellville N1NTE, P.O. Box 892. 
Northboro MA 01532 0892 


lion of Slovakia. Please contact me 
with the price, or with the names ot 
Commodore dubs. (The C-64 is popu¬ 
lar in Slovakia.) Paul Taylor OM9AAK, 
1 Penfield Ave.. Croton-on-Hudson NY 


WANTED: Schematic and/or manu¬ 
al for a SILTRONICS 1011D. Vintage 
approx. 1976. 11 meter RCV, 28.5 to 
29.0 MHz SSB XCV. I'll pay tor copies 
and postage. Thanks. Ron Gardln 


Przychockt, 115 Mon- KB8KOV, 3297 West 94th St., Cleve- 


lague St., Brooklyn, NY 11201-3457. 


d OH 44102-4855. Tel: (216) 961- 


e receiver WANTED: Operating Manual for 
low 2 me- KENWOOD TR2400 2 meter transceiv- 
v. ranges. er. Will pay copy costs. E. Danietezyk 
lifications? K9SXU, 9 Uoyd St.. Cary IL 60013. 


Use an ordinary RTTY terminal unit such as 
CP-1, CP-100, TU-170, ST-6, ST-5000, 
ST-6000, etc. with G4BMK’s BMK-MULTY 
software running in your IBM-PC or compatible. 
A TNC is not needed! (but we do have an 
adapter for PK232). Version 3 now available. 

Detailed literature upon request. Prices: 
Base communications package with AMTOR, 
RTTY, CW and QSO/callsign logging database 
$95. Base + Pactor $145. Extended audio 
package adds Audio Spectrum Analyzer, HF 
WEFAX and SSTV reception. Base + Extended 
$140. Base + Pactor + Extended $175. Pactor 
alone $50. PK232 Adapter $49. Shipping $3. 
VISA/MasterCard accepted. 

Amateur callsign required with order. 

Please state 3V2 or 5V4 inch disk preference. 

Sehnedler Systems AC4IW 
P.O. Box 5964 

Asheville, NC 28813 (704) 274-4646 


2-1000 MHz In One Sweep! 

AVCOM's New PSA-65 A Portable SpectrumAnalyzer 


The newest in the line of rugged 
spectrum analyzers from AVCOM 
offers amazing performance foronly 
$2,855. 

AVCOM'S new PSA-65A is the 
first low cost general purpose port¬ 
able spectrum analyzer that's 
loaded with features. It's small, 
accurate, battery operated, has a 
wide frequency coverage - a must 
for every technician's bench. Great 
for field use too. 

The PSA-65A covers frequen¬ 
cies thru 1000 MHz in one sweep 
with a sensitivity greater than -90 
dBm at narrow spans. The PSA- 
65A is ideally suited for 2-way ra¬ 
dio, cellular, cable, LAN, surveil¬ 
lance, educational, production and 
R&D work. Options include fre¬ 
quency extenders to enable the 
PSA-65A to be used at SATCOM 
and higher frequencies, audio 
demod for monitoring, log periodic 
antennas, carrying case (AVSAC). 


AVCOM 




BRINGING HIGH 
TECHNOLOGY 
DOWN TO EARTH 


500 SOUTHLAKE BOULEVARD 
RICHMOND, VIRGINIA 23236 
804-794-2500 FAX: 804-794-8284 
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Mike Bryce WB8VGE 
2225 Mayflower NW 
Massillon OH 44646 

While doing a review on the Howes 
transceiver kits, I found they lacked 
even the simplest T/r switching—it's 
done manually with a front-panel- 
mounted switch. The lack of a 
sldetone also proved frustrating to me. 


Low Power Operation 

all, you don't have to drill any more 
holes in the front of the rig. 

How It Works 

A stable +5 volt reference voltage 
is supplied by U3, a 7805 regulator. A 
small load Is placed on the 7805 by 
R15. This helps keep the regulator 
stable. One section of an LM324 Is 


output of U1 A, With Q4 on. Q1 is 
turned off. When Q4 goes off, Q1 
turns on and keys the rig via the con¬ 
tacts of the reed relay. Transistors 04 
and Q1 follow the keying at the R1. R2 
junction. The reed relay provides a di- 
rect-to-ground keying for the Howes 
transmitter. 

Construction 

Although when first looking at the 
schematic the QSK module seems 
complicated, In fact It's really two ICs 
and some transistors. You could use 
fewer components, but I think you'll 
get sloppier operation, too. 


Howes transceiver. The QSK module 
had to be mounted on the bottom of 
the chassis. The 50k pot came with 
the kit and is placed in the front panel 
hole meant for the T/R switch. 

Final Notes 

It you have more than S10 in this 
project, you’ve spent too much money. 
The project has junk box priority! You 
can substitute parts without much con¬ 
cern. You don’t have to use a 7805 ei¬ 
ther. A 78L005 is tine, any 5 volt regu¬ 
lator would work as well. Why, a zener 
diode and resistor may work, too. 

The 50k delay control is way too 
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Figure 1. Schematic for the (a) QSK module a 


'ECTOR FINDER 



PHASE SENSE 
ANTENNAS FOR 
/HF DIRECTION 


k. ADD TAX) $139.95 619 

RADIO ENGINEERS 565-131 
3941 MT. BRUNOAGE AVE. 
SAN DIEGO CA.92111 


THE FAMED 2 METER 

Also the ultimate for scanners bcb to 1300 MHz. 

a. s. a. 9209 

+9 db Co-Linear "MultiWave" Base 
Station Double 5/8 over 1/4 wave 
delivers up to +9 db gain. All fiberglass 
& solid aluminum construction. Fits 
masts up to 1-1/2". 2 Meter Base 
Station 10' length. 


k $36.73 

+ $6.00 S&H 

" (SC RES. 5% SALES TAX) 
CHECK IN ADVANCE OR C.O.D. 
ALSO AVAILABLE IN 220 & 440 


PacketPeT E] 

For Windows da 

PC Terminal Software For Your TNCI 

✓ Use up to 4 TAPR, KAM. MFJ. 
PacComm or PK86/232 type TNCs 
in any combination simultaneously 

✓ Multiple Connect Support, Logging 

✓ Integrated Text Editor / Viewer 

✓ Binary File Transfers with Chat 

✓ ANSI Color Graphics Support 

✓ Macros & User Definable Menus 

✓ Selectable Fonts & Colors 

✓ User Manual & 1 mb of Onlne Help 

$49.96 + $2.90 Shipping & Handling 
Florida residents add sales tax. 
Please Send Check or Money Order 
and your Amateur Call Sign to: 

Chuck Harrington Software, Inc. 
1565 Brazilian Lane 
Winter Park. FL 32792-2309 
(407)679-9017 
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out what is up with your station by 
reading error messages and observing 

Catching Up 

Many of you may be reading this 
column for the first time and have no 
clue what the first paragraph of this 
column is about For you, let's take a 
quick look at what has been going on 


special? Well, unlike ASCII (a form of 
Radio Teletype, or RTTY). which had 
been used on these same frequencies 
in the past, packet had one big advan¬ 
tage-error detection and correction. 

With ASCII transmissions, any ir¬ 
regularity In the signal—noise, poor 
propagation, interfering transmis¬ 
sions—would cause data loss. The re¬ 
sult was usually garbled nonsense 


rangement was much better than the 
previous digital modes, and it was 
quickly adopted. It soon became clear 
that a bunch of hams running stations 
with dumb terminals or terminal-emu¬ 
lator software was just not going to cut 
it. If packet radio was going to live up 
to Its potential, something else was 
needed. 

Hank W0RLI decided that some 


their powerful system Into a dumb ter¬ 
minal—what a waste! 

The Other Possibility 

There is a system which runs beau¬ 
tifully over amateur radio and takes 
advantage of the computer in the 
shack. It is based on an internationally 
recognized set of standards, and in 
the right location can let you literally 




PROTECTING 

YOUR HAM SHACK 

Next two issues of PolyPhasers 
Striking News (newsletter) 
will cover proper shack 
grounding and 
protection 
techniques, 
to receive 
your free 
copies 
contact 


fcPolyPhaser)l 

m CORPORATION 

(800)325-7170 ■ (702) 782-2511 ■ FAX:(702) 782-4476 
2225 Park Place ■ P.O.Box 9000 ■ Minden. NV 89423 









































This system includes utilities that 
will allow you to compose mail on your 
own machine and have it transparently 
delivered to the addressee. It lets 
users who cannot run their station full¬ 
time get mail automatically In a batch 
process whenever the machine is 
available. It also includes a program 
that allows the error- and trouble-free 
file transfers of large (500 MB and 
more) binary files, without monopoliz¬ 
ing the frequency, even at 1200 baud. 

What is this system? It's called 
TCP/IP (Transmission Control Proto¬ 
col/Internet Protocol) and it is avail¬ 
able to the radio amateur in the form 
of KA9Q NOS (Network Operating 
System). TCP/IP—often called just 
plain "IP”—is a protocol for communi¬ 
cations and a set of utility programs 
that offer the services discussed 
above. Phil Karns KA9Q wrote the 
seminal version of TCP/IP for amateur 
radio, and his source code is the basis 
for all of the available versions to¬ 
day—and there are lots! 

The other thing to be aware of 
about TCP/IP is that it is the standard 
for communications on the Internet. 
Yes, the Internet—our present infor¬ 
mation superhighway. This fact has 
led to the use of the Internet—which 


situation, imagine a theoretical ham in 
Bloomington, IN. This is the location of 
K9IU, an amateur TCP/IP station con¬ 
nected directly to the Internet. From 
this location, our ham can connect to 
Hawaii, Australia, California, Chicago, 
Holland, and Canada by using a low- 
power VHF radio. 

Now, you can do this with a normal 
packet station, since the NOS pack¬ 
age offers a BBS interface for such 
connections. But if you run some form 
of NOS, it is possible to directly inter¬ 
act with resources anywhere on the 
amateur TCP/IP packet radio network. 

Getting Started with TCP/IP 

So now you know why, here’s what 
we were doing: JNOS. JNOS is a ver¬ 
sion of KA9Q NOS. modified by Jo¬ 
hann WG7J. This version of NOS was 
chosen for several reasons, among 

It is widely used and available. 

It is feature-rich. 

It is stable. 

It is still being developed—though 
Johann has chosen to take a 
break. 

I use it. 

To run JNOS, you need the JNOS 
package. You will find many versions 


sources. Check any ham radio BBS 
that you use—it is most likely there. 

You also need a PC, though not 
anything fancy. An XT will work, an AT 
is better, a 486 is better yet. You get 
the idea: the bigger the better. Finally, 
you need a TNC and a radio. JNOS 
uses the TNC in “KISS” mode (Keep II 
Simple, Stupid), so your TNC must 
have this capability—most do, but 

The only other thing you’ll need is 
help and patience. The help you can 
get here and where you live; the pa¬ 
tience Is up to you. Using JNOS is lots 
of fun, and it offers much more than 
the run-of-the-mill packet operation. 
Keep reading this column as we con¬ 
tinue this series. 

A Product You Should Consider 

There is a product out there that 
has not gotten the attention it de¬ 
serves. It is a good idea, is executed 
well, and is very useful to many hams. 
The product I am referring to is called 
the "PC Packet Station." 

All in One 

The PC Packet Station is a 3/4 PC 
expansion card with a BayCom 1200 
baud packet modem and a 5W two- 


serial port, and no space taken up in 
the shackl This may be just what 
many of you have been looking for. 
You can also use the unit with TCP/IP 
by loading the widely available 
AX25DRV driver for the BayCom mo- 

The software supplied is a compre¬ 
hensive terminal program specifically 
designed for packet radio. When com¬ 
bined with the PC Packet Station 
board, the result is a slick, easy-to-in- 
stall-and-use package—a real solution 
for many of you. 

Another Good Reason To Buy 

I don't know about you, but I really 
like to buy things that are: 

Made in the USA. 

Obviously a labor of love. 

Supporting a US-based startup 
amateur radio manufacturer. 

The PC Packet Station fits all three 
categories, and deserves your sup¬ 
port. To find out more about the PC 
Packet station, contact: 

PKT Electronics, Inc. 

2668 Haverstraw Ave. 

Dayton, OH 45414 

(513) 454-0242 (voice) 

(513) 454-0029 (fax) il 


OAK HILLS RESEARCH 

QRP Headquarters 


QRP 

SPIRIT 

CW 

TRANSCEIVER 


• Single band transceiver kit offered on 80, 40, 30, 20. & 15 meters 

• lambic keyer included using latest Curtis Keyer Chip 8044ABM 

• Superhet receiver design with diode ring mixer & RF pre-amp 

• 4 pole crystal ladder filter followed by an on board audio filter 

• Switchable HP AGC circuit with manual RF gain control 

• Vfo tuning with 8:1 vernier dial covering 100 KHz and RIT 

• Sinewave sidetone oscillator w/frequency & level controls 

• Silky smooth QSK circuit 

• Full 5 watts of RF output on all bands 

• 12VDC operation 

• Measures (HWD): 4" x 6 1/4“ x 6 7/8“ and weighs 47 oz 

• 100% complete kit including cabinet, all components and instructions 
All coils are pre-wound. PC boards are quality double-sided with 
plated-thru holes (except keyer board) and component screen. 

• Previous building experience desirable 



CIRCLE 82 ON READER SERVICE CARD 



AMATEUR TELEVISION 


GET THE ATV BUG 





New 10 Watt 

Transceiver 


Only $499 

Made in USA 
Value + Quality 
from over 25years 
in ATV...W60RG 


Snow free line of sight DX is 90 miles - assuming 
14 dBd antennas at both ends. 10 Watts in this one 
box may be all you need for local simplex or repeater 
ATV. Use any home TV camera or camcorder by 
plugging the composite video and audio into the front 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @ 
3 Amps, TV set and you're on the air - it's that easy! 


TC70-10 has adjustable >10 Watt p.e.p. with one xtal on 
439.25, 434.0 or 426.25 MHz & properly matches RF 
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts. 
Hot GaAsfet downconverter varicap tunes whole 420-450 
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box. 

Transmitters sold only to licensed amateurs, for legal purposes, 
verified in the latest Cailbook or send copy of new license. 

Call or write now for our complete ATV catalog 
including downconverters, transmitters, linear amps, 
and antennas for the 400,900 & 1200 MHz bands. 


(818) 447-4565 m-f 8am-S:30pm pat. 

P.C. ELECTRONICS 

2522 Paxson Lane Arcadia CA 91007 


Viaa, MC, COD 
Tom (W60RG) 
Maryann (WB6YSS) 


Today• April, 1994 

















Ham Television 


This past January I attended th 
annual Monterey, California, hamfet 
(called Winterfest). Sponsored by th 


■nanned by Doug McKinney KC3RL, flea market and 
Rene KD60CP and Ian Bible some very high-sf 
KE4EAC. One of the uniaue asDects runs across the de 
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SPY ON THE EARTH 
See live on 
* -11 your PC 
what 

sa t e ||jt es ; n 

orbit see 


VANGUARD Electronic Labs 

Dept. A, 196-23 Jamaica Ave. 

, NY 11423 Tel.718-468-2720 


Sell Your New & Used Gear In BARTER 'N' BUY 

Classified Ads Work! Call Judy Walker today. 1 -800-274-7373 


Sell 

Your Product In 

73 Amateur 
Radio Today 

Call Dan Harper 
Today . . . 

1 - 800 - 274-7373 


FOR AMATEUR RADIO DESIGNERS 
AND BUILDERS Q uarteriv 

p -,1 $ 20/yr. 


Neophyte Rcvr. Roundup! iNewProds. 
Packed With Projects! Not Sold In Stores 
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power in this application. Without the fi¬ 
nal transistor, this rig puts out about 75 
mW and is just right for most mi¬ 
crowave IF systems with a 10 dB atten- 

By the way, I picked my Santee multi- 
mode HT up for $50 as a "Basket Case." 
essentially a case and a bag full of PC 
boards and components. It did not work 
at first, but with a lot of troubleshooting 
and love it is back on the air. Possibly 
you can do something similar. You just 
have to keep your eyes open. 

Let’s get on with the conversion de¬ 
scription of the Atlas RT-100 HP 


SSB/CW transceiver. The beauty of this 
system is that only the PC board from 
the basic receiver is required to con¬ 
struct a Single SideBand (SSB) 
transceiver. 

In the case of a tube-type driver cir¬ 
cuit, low-level power can be taped off 
the driver stage if you don’t want to re¬ 
move the final circuitry from operation. 
See Figure 2 for suitable output cou¬ 
pling circuits for a tube-type rig. The cir¬ 
cuit in Figure 2 will not be needed if you 
build a similar transceiver driver as I 
have done as the power is limited to a 
few mW. See Figure 3 for a low-power 


Number 13 on your Feedback card 

Dealer directory 


DELAWARE 

New Castle 

Factory authorized dealer! Yaesu, ICOM, 
Kenwood, ARRL Publications Callbook, ARE 
Hamlink. AEA, Kantronics, Ameritron, 
Cushcraft. HyGain, Heil Sound, Standard 
Amateur Radio, MFJ, Hustler, Diamond, But¬ 
ternut, Aslron, Larsen, and much more. 
DELAWARE AMATEUR SUPPLY, 71 Mead¬ 
ow Road, New Castle DE 19720. (302) 
328-7728. 

NEW JERSEY 

North Jersey's newest Two Way Radio and 
Electronics Dealer is now open. Sales of 
Ham. Business, Marine and C.B. two way 
equipment as well as Scanners, Shortwave, 
Electronic Kits, Antennas. Books, Cable 
Boxes and more. Friendly service and low 
prices. Advanced Specialties, 114 Essex 
Street, Lodi NJ 07644. (201) VHF-2067. 

NEW JERSEY 
Park Ridge 

North Jersey's oldest and finest Shortwave 
and Ham Radio Dealer. Three minutes 
from Garden State Pkwy and NY Thruway. 
Authorized Dealers for AEA, Alpha Delta, 
Diamond, ICOM, Japan Radio Company, 
Kenwood, Vectronics, Yaesu, Ham Sales, 
Lee WK2T GILFER SHORTWAVE, 52 Park 
Ave„ Park Ridge NJ 07656. (201) 391- 
7887. 

NEW YORK 
Manhattan 

Manhattan’s largest and only ham Radio 
Store, also full line of Business, Marine, Avi¬ 
ation, Shortwave Radios and Scanners, and 
Cellular Phones and Beepers. Large selec- 


coaxial cable and parts. Full Service Repair 
Lab on premises. Our 44th Year...We carry 
all major lines: MOTOROLA, ICOM, KEN¬ 
WOOD, YAESU, BENDIX KING, ASTRON, 
AEA, SONY, PANASONIC, MFJ, CCTV 
CAMERAS AND MONITORS. BIRD 
WATTMETERS, FREQUENCY COUNTERS, 
SCANNERS, HYGAIN, VIBROPLEX, HEIL, 
CALLBOOK, ARRL OTHER PUBLICA¬ 
TIONS. Open 7 days M-F, 9-6 p.m.; Sat., 10- 
5 p.m., Sun. 11-4 p.m. We ship Worldwide. 
Call, Fax, or write for information and prices. 
Your one Source for HAM and Business 
Radios . . . BARRY ELECTRONICS, 512 
Broadway, New York NY 10012. (212) 925- 
7000. FAX (212) 925-7001. 

OHIO 

Columbus 

Central Ohio's full-line authorized dealer for 
Kenwood, ICOM, Yaesu, Alinco, Japan Ra¬ 
dio. Standard, AEA, Cushcraft, Hustler, Dia¬ 
mond and MFJ. New and used equipment 
on display and operational in our new 10,000 
sq. ft. facility. Large SWL Department too. 
UNIVERSAL RADIO, 6830 Americana 
Pkwy., Reynoldsburg (Columbus) OH 
43068. (614) 8664267. 

PENNSYLVANIA 

Authorized factory sales and service. KEN¬ 
WOOD, ICOM, YAESU, featuring AMER¬ 
ITRON, B&W, MFJ, HYGAIN, KLM, 
CUSHCRAFT, HUSTLER, KANTRONICS, 
AEA, VIBROPLEX, HEIL, CALLBOOK, AR¬ 
RL Publications, and much more. 
HAMTRONICS, INC., 4033 Brownsville 
Road, Trevose PA 19047. (215) 357-1400. 
FAX (215) 355-8958. Sales Order 1-800- 
426-2820. Circle Reader Service 298 for 
more information. 




indicator. 

The Atlas Radio used in this modifi¬ 
cation was part of an R-100 and T-100 
80 through 10 meter beginner SSB and 
CW transceiver—basically a Novice 
CW rig that had SSB capability. The 
SSB capability was there when the 
Novice got his upgrade license and 
could then use that portion of the radio. 
It was built to be a “purchase the fea¬ 
ture as you upgrade” entry in the ama- 

The Adas T-100 came stock with a 5 
watt final and could be upgraded to add 
a 100 watt amplifier into the transmitter 
chassis, which is remote and alongside 
the receiver cabinet. In any case, the 
thing to focus on is obtaining something 
similar, an HF SSB transceiver that is 
inexpensive, and mainly solid-state. 


This fills most of the goals towards an 
SSB IF system for 2 meters or whatev¬ 
er IF frequency you intend to use. 

See Photo A, the basic Atlas R-100 
PC board and the system I constructed 
for 28 MHz SSB. Left behind in this 
modification was all the band switching 
(80/10 meters) as it was not required. 
The transmitter circuitry, save for the 
mike audio circuit, was constructed in 
the lower left corner, dead-bug style. 
See Figure 4 for the mike schematic 
used in the example. The main receiver 
PC board contained the second IF, 
product detector, BFO, AGC and audio 
amplifier. The BFO, product detector 
and IF amplifier serve dual purposes 
and are active in transmit when the au¬ 
dio amp and AGC are de-activated. 

The SSB filter was mounted exter- 


“FIBERWHIPS” 

MONO BAND WITH HFA-COM 

5 Pack Consists of 75.40,20.15.10 Meter Whips in One Pack 


Model/Mtr 

HFA10 

HFA15 

HFA20 

HFA40 

HFA75 

• HEAVY (SALKiE • 'I 


MHz 
28.0-29.7 
21.0-21.45 
14.0-14.35 
7.0-7.3 
3.5-4.0 

. CHROME • BRASS FITTINGS 


•250 WATTS POWER • APPROX. S’ LENGTH • A 

$ 69.50 Per Set 

Single Whips Available.$17.75 

‘THE BLACK BOA” 

LTRI-401B 



!L. 

HFA-COM 


Specifications 

• 3 True 5" Magnets 

• 500 lb. PSi 

• 3/8 x 24 Mount 

• 17’RG58 with PL-259 
12 x 12 x 12 Footprint 


*44.02 


*$6.00 S&H (SC Residents Add 5% Safes Tax) Check in 

ASA 

PO Box 3461 
Myrtle Beach, SC 29578 
1 - 800 - 722 - 2681 


Each 
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batteries 

and first IF am- on batteries 
n another PC ate high po\ 


equipment at your bench to your best 
advantage by furnishing missing signals 
to determine just what is not functioning 
properly. 

When you have the receiver operat- 


iies but in most cases tne princi- mW of power are needed in this a 
Ihe same. You are looking for cir- cation. Output power from the mixe 
and a filter platform on which to cuitry in transmit is in the range of 
uct your transceiver or a com- 10 mW and is quite adequate for i 


- Packet Radio - 

Portable & Affordable! 




SOLDER PL-259S A SNAP! 


Solder-It Is stronger and more conductive than regular 
solder and since it is a paste, flows at lower temperatures 
so you don’t bum your work. Just apply and heat. 

Our Kit includes four different 
Solder Pastes. A professional 
grade precision refillable butane 
Pencil Torch with Stand, Vinyl 
Storage Pouch, Complete 
Instructions, Warranty. 

The Reviewers agree... read 

cq, jan 1993 ✓ 

* QCWA Journal, Fall 1992 ✓ 
Nuts & Volts, Dec 1992 / 

11 1 Or ask someone who has used 

e. .. - Solder-It. 


Solder-It Co., 

P.O. Box 20100 Dept. A. 
Cleveland, OH 44120 

Check OK. Ohio add 7.5% Tax. 






































QUALITY THAT'S 
AFFORDABLE 

Tri-Ex is pleased to announce the reduction in price on 
the most popular models of quality Tri-Ex towers for the 
Amateur radio enthusiast. The overhelming acceptance 
of the listed models has made it possible for Tri-Ex to 
pass on substantial savings to our valued customers. 


LM-470 


was NOW I 

$3,945 $3,658 


Was Now 
WT-51 $1,245 $1,050 
LM-354 $1,865 $1,300 


TECH SUPPORT 209-651-7859 


rotator mounting plate. Tri-Ex prints and calculations provided 
with tower are compliant with 1991 Uniform Building Code 
(U.B.C.) Engineering designed to 1991 U.B.C. - 70 MPH 


~IrEEx 


TOWER CORPORATION 

































am Numbs 

Askkaboom 


Number 25 on your Feedback card mining the polarity of an AC adapter is reasons: Unregulated adapters 

ima as easy as plugging It in and measur- very cheap, and the use of inte 

'||f ing the voltage with your voltmeter. regulation lets them get the most f 


up and follow the leads back to the 
board. Almost certainly, you'll come to 
9. QRP rig or some other small an electrolytic capacitor, and you can 


Peterborough NH 03458 

Plug and Play? 

Before we get to this me 


without resorting to an expensive pow- usual, plus goes to 
er supply? Or, perhaps you bought minus. If you can't 
something at a hamfest and it needs connected to the pi 
an AC adapter, but you didn't get it look at the other el 


larkings. As As the batteries run down, the voltage 
id minus to will begin to approach the 5-volt cutoff 
>ne directly level. When each cell is at 1.25 volts, 
iput, take a the circuit will begin to malfunction, 
lies. All. or But at 1 25 volts, those cells have sig- 
e the same nificant energy left! Why waste it? If 
:h usually Is you use 6 cells, you'll start at 9 volts. 
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ELECTRONIC 

COMPONENTS 

Whether you order 1 part or 
all 45,296...MOUSER stocks 

and...s/7/ps same day!! 

CALL...(800) 992-9943 


for your 
FREE 
CATALOG 


2401 Hwy 287 N. 
Mansfield, TX 76063 

MOUSER 

ELECTRONICS 

Sales & Stocking Locations Nationwide 
































































ggm Number 28 on your Feecfcact 

73 INTERNATIONAL 


IX10M, 4Z5AY. 4X6PH. 
id 4X6ZH installed the first 
le link bringing to Israel's 


forms, write to: Nagesh Upadhyaya 
VU2NUD. General Convenor. PO Box 





















































Photo A: QSL card from the Special Event Station at Taejon EXPO '93. 
youngest but most zealous members 


73 INTERNATIONAL 

Continued from page 88 

from here for years, is fully legal, and 

also QSLs. 

On the subject of visiting hams, not 
all hams claiming to be from the Princi¬ 
pality are actually operating from here. 
One case in point is 3A2CC. We have 
been receiving many cards at the 
A.R.M. for this station. The claimed 
contacts are mainly for August 1993. 
This callsign has never been issued by 
Monaco officials and has never been 
heard here. If you contacted this sta¬ 
tion . . . sorry, it doesn't count for any¬ 
thing. 

Pirates show up fairly regularly. My 
own callsign was pirated, especially on 
15 meter CW during 1989. All current 
licensees are listed in most callbooks. 
The next series of licenses will be in 
the 3A2M? series. 

Congratulations to a couple of 
Monaco hams. One of them received a 
U.S. Extra Class license and another, 
3A2LU, has qualified for the Worked 
All States (WAS) Award. To my knowl¬ 
edge this is the first one issued to a 
Monaco ham. 

Finally, the 3A CW group has been 
issued the callsign 3A2CW. Hopefully 
this callsign will be appearing on the air 

PEOPLES 

REPUBLIC OF CHINA 

Rick Niu, Chief Op.. BYlOH 
Room 316 Building 25 
Teinghua University 
Beijing 100084 
People's Republic of China 

Sorry Es Happy Our apology for 
the delay in issuing this 17th issue be¬ 
cause of two busy weeks with the 
satellite ground station. Thank good¬ 
ness we are not too late to deliver our 
cordial Season's Greetings: We all 
wish you and your family a Merry 
Christmas and Happy New Year 19941 

Silent Night A Christmas party was 
held by TUARC on the evening of 
November 18, 1993, in a nicely deco¬ 
rated bar near Tsinghua University. All 
of the club members and many of our 
Chinese and foreign ham pals took 
part. A double-layer cake with the sign 
“HAM 1993" on it was ordered and a 
BT2000BJ videotape produced by the 
Worldwide Television News was 

China on OSCARS First off, our 
sincere gratitude goes to John KD2BD 
for his popular SpaceNews (29-Nov.- 
1993), where our effort to get BY on 
OSCAR 13 was well-mentioned. We 


the antenna system and proper con¬ 
nections with the Yaesu V/UHF 
transceiver have been set up and 
working. However, nothing has been 
heard on the SSB when the bird, ac¬ 
cording to InstantTrack, is overhead. 
Several packet bulletins regarding a 
solar eclipse that has stood In the way 
of normal AO-13 operation have been 
noted but there might be something 
else that went wrong. TUARC will ap¬ 
preciate your instructions if you have 
had any experience with the OSCAR 
satellites or you are a regular user of 
AO-13. Any reference books would be 
welcome. 

TNX Marconi If you have been 
carefully searching around 30, 40 and 
80 meters lately, you might have come 
up with BY1QH on CWI Yes—Rick, 
Sean and our dear old friend Dieter 
DJ7BU are fairly active on the low 
bands. Keep listening and we wont let 
you down: 1430-1600 and 2230-2330 
UTC. QSL via the Callbook. 

First BY2 BY2AA, the first and cur¬ 
rently the only station in Region 2, is 
located at the Sports Commission of 
Heilongjiang Province in Harbin, North¬ 
east China. Equipped with a TS-180S 
and a TS-520D, the club started to 
work the world on SSB and CW on 
May 3, 1993. Two operators are known 
to be active: Mr. Li Feng, BZ2LF and 
Ms. Li Ruqin. QSL via PO Box 89, 
Harbin, Heilongjiang Province 150001, 
China. 

BA Net They are not a large com¬ 
munity, but they are heard every day. 
This best describes what the BA hams 
are doing. Every Sunday around 0000 
UTC, thousands of Chinese SWLs lock 
their frequency on 14180 kHz—the BA 
Net—listening for the most noted 20- 
odd Chinese hams. What’s more, a 2 
meter net is “triggered" as well, both In 
Beijing and Shanghai, when the clock 
hand points to 8:30 p.m. local time. 

The BY2-3 List By July 5,1993, the 
following 11 stations (shown alphabeti¬ 
cally) have been registered in Regions 
2 and 3: 

(Call-QSL info) BY2AA-PO Box 89, 
Harbin, Heilongjiang Province 150001; 
BY3AA-PO Box 7, Tianjin 300040; 
BY3AB-PO Box 7, Tianjin 300040; 
BY3AC-PO Box 7, Tianjin 300040; 
BY3AD-PO Box 7, Tianjin 300040; 
BY3AE-PO Box 61, Tianjin 300270; 
BY3AF-PO Box 7. Tianjin 300040; 
BY3AG-PO Box 7, Tianjin 300040; 
BY3AH-PO Box 7, Tianjin 300040; 
BY3AI-PO Box 551, Tanggu, Tianjin 
300452; BY3CC-PO Box 2, Tianjin 
300020. 

Who’s Who at BY1QH Sean, a 
second-year E.E. student, is one of the 


of TUARC. After his first meeting with 
Rick BZ1QL, in November 1992, the 
open-minded, smart boy quickly be¬ 
came hooked on the hobby, and has 
been very much involved In almost all 
of the club activities since. “What a ter¬ 
rific relaxation, working on the radio 
while forgetting about the pressure 
from schooling!" Crazy about con¬ 
structing antennas, Sean is also start¬ 
ing to teach himself CW through the 
SuperMorse program, and may be 
heard on the low bands from time to 
time during the winter season. Acting 
as a Public Relations Group member, 
he not only does a super job as 
BZ1LUV, but also gets the hang of his 
university subjects very well. "We are 
always learning, both about the radio 
and about the life, especially about get¬ 
ting along with various kinds of people. 
TUARC has taught me a lot of things, 
and I am very lucky to be in this club 
and know these guys." 

Thanks! Our hearty appreciation 
this time goes to BZ1AA Tong, 
BZ1HAM Chen. DJ7BU Dieter. EA4AD 
Jesus, GW3GJQ Roy, K6DGW Fred, 
K80QL Jerry, KA3BMS Hank, KD2BD 
John, K04XM Bob, N1BAC Arnie, 
N5VGC Presley, OE2CAL Walter, 
SM5BDV Lars. VE7CIZ George, 
VK5ADD Donald. W5KSI Angelo, 
ZL1KG John, ZL2MAX Max, and espe¬ 
cially, Mitsuo JA5TX for his wonderful 
Pactor BBS service and Bob N0ARY 
for his state-of-the-art packet-internet 

TUARC can be reached via any of 
the following paths: packet—BY1QH 
@ JA5TX.JPN.AS; Internet—contact 
Bob, gateway_request @ Arasmith.com. 
For more info, airmail: Rick Niu, Public 
Relations Manager TUARC, Room 316 


Building 25, Tsinghua University, Bei¬ 
jing 100084, People's Republic of Chi¬ 
na. [Packet relayed by KE7XOj 

REPUBLIC OF 
KOREA 

Byong-joo Cho HL5AP 
Room 401 CO Building 
157-7 Kwangan-2Dong, Nam-Ku 
Pusan 608-102 


Let me offer all my sincerest con¬ 
gratulations upon the arrival of the New 
Year. 

I am happy to say that amateur ra¬ 
dio station 6K93XPO at the 1993 Tae¬ 
jon International Exposition was a 
great success. I served as a volunteer 
operator from August 1 to 31, and it 
was very enjoyable. I am sending 
along the QSL card and a copy of the 
certificate for your use. I am also hap¬ 
py to announce that the EXPO Award 
has been extended one year to De¬ 
cember 31,1994. 

The Taejon '93 EXPO Award may 
be earned by contacting and confirm¬ 
ing contact with 6K93XPO and any 
other HL QSO made after April 1, 
1991. Yes, it only requires two QSOs. 
The award is also awarded to SWLs. 
Over 10,000 certificates have been 
printed. Send the two QSL cards and 
eight IRCs to: Award Desk, KARL, PO 
Box 162, C.P.O. Seoul, 100-601, Ko¬ 
rea; Tel.: 02-817-7493; Fax: 02-817- 
7494. Apply until December 31,1994. 

From June to November 1993 I op¬ 
erated with a special callsign, HL93AP, 
and made contacts with 1400 DX sta¬ 
tions and 80 DXCC countries. If you 
were one of those stations, please 
QSL to the address above. Q 


Field Day G5RV QuicKits 



CIRCLE 298 ON READER SERVICE CARD 


ULTIMATE MODIFICATION RIR1 F I 

SranNmnm 11 



ifflcH 

BIBLE « 

iSssssssraSl 

KDC SOUND ^00-256-9895 

5 PINE MEADOW $ 29.95 

CONROE. TX 77302 




NO COMPROMISE 

I EXCELLENT REVIEWS JUST 

| DON’T HAPPEN BY CHANCE 

CALL US FOR A FREE CATALOG. 


CIRCLE 1S1 ON READER SERVICE CARD 


BILAL COMPANY PtST l 
137 Manchester Ortva 
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Record Companies Need to Know 
This information allows the record 
companies to put their major promo¬ 
tion money behind the winners and 


sic, the Foundation needs hundreds 
more Associates to help evaluate 
them all. If you’re Interested, let the 
Foundation know what kinds of music 
you like and send a $10 registration 
fee (check or credit card) to cover the 


ing. Scientists are just now beginning 
to recognize the therapeutic aspects 

utive Director of the Music Research 
Foundation back in 1952 I worked with 
a group of New York's top psychia- 


The books are often available from 
Uncle Wayne’s Bookshelf; the CDs 
from IMPS by Mail. Both can be or¬ 
dered by telephoning (800) '234-8458 
or (603) 924-4196, or by faxing (603) 
924-8613.) Q 


VIDEO SYSTEMS 

MINI-CAMERA 

Size: lxlx2in. Weight: 2.5oz. ' 

Power: 7-14V/80mA. Sens: 2 lux @ fl.8 
Lens: 3mm, 4mm. Output: NTSC @ IV. 

The camera has been used in: ATV, Security 
and Surveillance, R/C airplanes and Robots! 
$269 +s/h 

TRANSMITTER, 434MHz. 

ATVM-70, a 80mW. Mini-size 1x1.3 in., 2.5 oz. 
Power: 7-9.6V/80mA. 

5129+s/h Satisfaction 

Guaranteed! 


DOWN-CONVERTER 

For 434 MHz. Low noise 
MOSFET front-end for 
greater sensitivity. Output 
on TV channels 3-4. 

$89 +s/h 


Order Now, 
from stock! 
(800) 473-0538 

or (714) 957-9268 
for technical 


MICRO VIDEO PRODUCTS 

1334 S. Shawnee Drive, Dept H 
Santa Ana, CA 92704-2433 



MoTron Electronics 

510 Garfield St. Suite 4 PO Box 2748 Eugene, Oregon 97402 


TxID-I 

Transmitter 

fingerprinting 

System 


This 15 on odvol fingerprint raptured by. the TxlD-1 Now Shipping! 

FM/flM radio transmitters have a unique frequency 
versus time start-up characteristic-even radios of the 
same make and model. This ’fingerPrlnt" can be 
captured, stored and analyzed. Our exclusive TxlD 
Software and the patented technology of the TxlD-1 
lBM/Compatible circuit board can help you identify 
the abusers on your repeater! Or help you keep track 
of the number of radios per account on commercial 
repeaters. CTCSS and DTMf decoding, as well as 
Spectrum Occupancy and Deviation measurement 
features further enhance the system. 

Call or turfte for a brochure with full details, 
additional examples, and technical specifications. 

TxlD-1 with Software $699.0C 

Shipping/Handling UPS Ground USfh 58.00 
Vba/MC and AMEX accepted. COD an cash or Money Order bads only. 

Government Purchase Orders accepted. 
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Number 27 on your Feedback card 

Special events 

Ham Doings Around the World 


APRIL 2 

CHESAPEAKE, VA C.A.R.S. 
“Springfest” Amateur Radio/Computer 
Show will be held at the Virginia Beach 
Pavilion from 8 AM-3 PM. VE Exams giv¬ 
en by CDXA. Talk-in on 146.97-. Dealer 
Contact: Preston R Ipock N4SHI, 1026 
Calloway /We., Chesapeake VA 23324. 
Tel. (804) 543-4610. Flea Market Contact: 
Robert M. Holt N4SFH, 2539 Roundtree 
Cir., Chesapeake VA 23323. Tel. (804) 
487-1896. 

COLUMBUS, IN The Columbus ARC will 
host a Hamfest at Bartholomew County 4- 
H Fair Grounds, Family Arts Bldg., on 
State Rd. 11, from 8 AM-2 PM. Talk-in on 
146.790/.190. Make reservations thru 
Marion Winterberg WD9HTN, 11941 W. 
Sawmill Rd., Columbus IN 47201. Tel. 
(812) 342-4670. 

EAST LYME, CT The Southeast Con¬ 
necticut Radio Amateur Mobile Soc. 
(SCRAMS) will hold its annual Spring 
Auction at the Senior Citizens Center, 
Waterford Municipal Complex. Setup at 9 
AM. Auction from 10 AM until sold out. 
Bring your equipment to be auctioned. 
Talk-in on 146.07/.67 Rptr. For info, call 
KAIBBat (203) 739-8016. 

LONGMONT, CO The Longmont ARC 
will hold its annual LARCFEST from 8 
AM-3 PM at the Boulder County Fair¬ 
grounds, Hover and Nelson Rds. VE Ex¬ 
ams at 1 PM. Talk-in on 147.27/.87 or 


Listings are free of charge as space permits. Please send us your Special Event 
two months in advance of the issue you want it to appear In. For example, if you 
want it to appear in the January issue, we should receive it by October 31. Provide 
a clear, concise summary of the essential details about your Special Event. Check 
Special Events File Area #11 on our BBS (603-924-9343). for listings that were 
too late to get into publication. 


146.52. Contact Randy Stevens NONMD, 
5280 Cypress Dr,, Boulder CO 80303. 
Tel. (303) 499-1106. 

APRIL 9 

FERGUS FALLS, MN The Lake Region 
AC will sponsor their 7th annual ARRL Af¬ 
filiated Hamfest between 8 AM-3 PM, at 
the Hockey Arena, Otter Tail County Fair¬ 
grounds. VE Exams. ARRL Forum. Pack¬ 
et Meeting. More. Contact Keith McKay 
NOFKF. Rt 1 Box 46, Battle Lake MN 
56515. Tel. (218)826-6274. 

LAWTON, OK The Lawton R. Sill ARC 
will hold the 48th annual LFSARC HAM¬ 
FEST from 8 AM-5 PM at the Comanche 
County Fairgrounds in Lawton. Talk-in on 
146.91/.31. Write to Bob Morford 
KA5YED, 1415 N.W. 33rd St.. Lawton OK 
73505, or call (405) 355-6120. 
ROCHESTER, MN The Rochester Area 
Hamfest/Computer & Electronic Show will 
begin at 8 AM at John Adams Jr. H.S., 
1525 31st St. NW. Talk-in on 146.22/.82 
(WOMXW Rptr.); 223.22/224.32 (WOMXW 
Rptr.). Contact Rochester ARC, Attn: 
Colleen Vaneps NOZDY. 707 11 1/2 St. 
SW, Rochester MN 55902. Tel. (507)280- 


MADISON, wi The Madison Area Re¬ 
peater Assn., Inc., will hold Its 22nd annu¬ 
al Madison Swapfest at the Dane County 


Exposition Center Forum Bldg, beginning 
at 8 AM. (Set-up 7 AM). Talk-in on 
147.75/.15 on the M.A.R.A. Rptr. 
(WB9AER). Reservation deadline is 
March 31st. Write to M.A.R.A., P.O. Box 
8890. Madison WI 53708-8890, or call 
Jim Waldorf KB9AQQ, (608) 249-7579. 
Leave a message on the answering ma¬ 
chine. 

NEW CASTLE, DE The Penn-Del ARC 
will present its annual Hamfest at the Nur 
Temple on RT. 13. Open 8 AM-2 PM (set¬ 
up at 6:45 AM. Register for VE Exams at 
9 AM. Packet and ATV Demos. Talk-in on 
147.225+ and 224.220/R. Send reserva¬ 
tions to Penn-Del Hamfest. P.O. Box 
1964, Boothwyn PA 19061. For info call 
(302) 798-7270. 

TRENTON, NJ The Delaware Valley Ra- 
" ‘ "1 sponsor HAMCOMP'94, 


air 22nd ar 


lal Rea M; 


pus of Trenton Sfate College, Route 31, 
Ewing Township, Trenton NJ. Wheelchair 
accessible. Talk-in on 146.07/.67. Contact 
HAMCOMP '94, P.O. Box 7024, West 
Trenton NJ 08628. Tel. (609) 882-2240. 

APRIL 16 

JOPLIN, MO A Hamfest, sponsored by 
the Joplin ARC. will be held at John Q. 
Hammons Trade Center from 8 AM-3 PM. 
VE Exams. Rea Market. More. Talk-in on 


147.210+. Call for details at (417) 623- 
3610 (days); (417) 782-5848 (eves): or 
J.A.R.C., P.O. Box 2983. Joplin MO 


RALEIGH, NC The Raleigh ARS will pre¬ 
sent its 22nd Hamfest, ARRL NC State 
Convention and Computer Fair, in the Jim 
Graham Bldg., NCS Fairgrounds, from 8 
AM-4 PM. ARRL, QWCA, MARS, ARES, 
more. Pre-register for VE Exams by call¬ 
ing AA4MY at (919) 847-8512. For info, 
contact Rollin Ransom NF4P 1421 Parks 
Village Rd., Zebulon NC 27597. Tel. (919) 
269-4406. Talk-In on 146.64 -600. 

APRIL 30 

SONOMA, CA The Valley of the Moon 
ARC, WB6DWY, will hold its annual 
■Ham" and Egg Breakfast and Swap 
Meet, starting at 8 AM at the Sonoma Vet¬ 
eran's Memorial Bldg., 126 First St. West. 
VE Exams; walk-in, with registration at 10 
AM. Testing begins at 11 AM. Talk-in on 
147.47 simplex, and the 145.35 -600 and 
146.205 +600 Rptrs, PL 88.5. Contact 
Darrel WD6BOR, (707) 996-4494. 

MAY 1 

BURLINGTON, IA Valley Emergency 
Comm. Assn, will host Burlington Hamfest 
'94 from 7:30 AM-3 PM, at the Burlington 
Drive-In Theater, Agency St. (off U.S. 34 
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Never 


SAY DIE 


Wayne Green W2NSD/1 



Wayne at Dayton ... Not! 

The Hamvention chairman helped 
me make my decision ... to not at¬ 
tend Dayton this year. I gather that 
Kenwood or someone more important 
wanted my traditional Saturday after¬ 
noon speaking slot, so they offered 
me Sunday morning. That's a fine 
spot, except that my experience has 
been that at that time I tend to out¬ 
number the audience. The few hams 
who haven't already started on their 
drive home are either at church or are 
busy trying for one last two-dollar dis¬ 
count on a new rig from desperate 
dealers. It’s really lonely on Sunday at 

There's always a bright side to 
things. In this case this will give me 
time to attend (and address) a Learn¬ 
ing Technologies conference at New 
Brunswick Community College, which 
is the same weekend. They're working 
on distance learning projects, which I 
happen to think are the key to getting 
both the Canadian and American edu¬ 
cational systems off the destructive 
track they've been on. It's easier to 
provide a whole new teaching system 

than to change the present one. And, 

obviously, the financial rewards are al¬ 
most beyond calculation. There is a 
built-up need for quality education that 
will take years to satisfy. 

Distance teaming? That's via satel¬ 
lite. TV. cable, or videotape. And it can 
be made fairly interactive. We have 
over 250 million people in America 
who need to learn things which could 
be taught via videotapes. With some 
small language modifications these 
will also be good saleable products in 
Europe for another 400 or so million 
customers. In the long run this will be 
an Inexpensive way to provide a su¬ 
perb educational product. 

A course that will be used by mil¬ 
lions of people can cost millions to 
make and be a bargain. This means 
we ll eventually be seeing educational 
videos which feature top performance 
talent, lots of graphics, and are fun to 
use. Maybe even exciting. Heck, they 
might even be more entertaining than 
some of the stupid sitcoms we have 
been wasting our lives seeing. Will 
they be able to compete with basket¬ 
ball games? Probably not. 

I'll be sony to miss saying hello to 
my thousands of friends at Dayton. I 


always enjoy that. And while the 73 
booth didn’t pay for itself in sales. I did 
enjoy the opportunity it provided for 
readers to find me and tell me how 
they don't always agree with my edito¬ 
rials. To which I should not just nod. 
but should tell 'em that if they don't 
agree with me. then they should do 
their homework and then they proba¬ 
bly will. I don’t shoot from the hip 
when I'm writing my editorials. I do my 
homework before I write. 

I'll miss those big Hamvention bar¬ 
becue sandwiches too. Mmm, they're 
good! What I won't miss for a minute 
are the crowds which make it almost 
Impossible to get around the narrow 
aisles. And I won't miss having to 
stand in line for 10 minutes to say hel¬ 
lo to someone in a booth. Or having to 
park a mile from the arena and walk 
through the mud to get there . . and 
back. Or what seems like the in¬ 
evitable rain, which further packs 'em 
into the inside exhibits. 

On the bright side. I've been stew¬ 
ing (and writing) about how hamfests 
haven't changed hardly at all since I 
attended my first in 1938. Well. I've 
got what seems to me like a great so¬ 
lution on how to change hamfests so 
they'll be more fun and help attract 
new hams. If anyone cares much I’ll 
explain what I have in mind. I think 
we'll be able to double or quadruple 

attendance, and at least triple the ex¬ 

hibitors. But hey. if I can think of 
something like that, why can't you? 
Give it a try and see what you can 
come up with. 

Hamfests should be growing in 
popularity, not dying off. I've been dis¬ 
appointed to see one hamfest after 
another become unprofitable tor us to 

have a booth, and then eventually 
blow away. I hear the Miami hamfest 
is a shadow of Its old self, but then 
there hasn’t been an original idea 
there within my memory. The failure of 
the recent CO Magazine commercial 

change. We should have big hamfests 
every year or two in our major cities. I 
believe we can. but only if we re-in¬ 
vent them. 

Update 

Now I see that TNT is going to 
broadcast a film on Amelia Earhart. 
Well, they haven’t contacted me, and 


as far as I know. I’m probably the only 
person alive who really knows the In¬ 
side story of her last trip. Frankly. I’m 
Ssappointed in you. I've written about 
this and you haven’t passed the word. 
So I watched the recent TV program 
about Amelia blunder around, and dit¬ 
to the author of the recent Earhart 
book. Tsk. Yes. she was a spy for the 
Navy, and I knew it before she made 
her trip. 

Things have been moving fast in 
the cold fusion department. The Uni¬ 
versity of Siena. Italy, recently demon¬ 
strated a nickel-hydrogen system 
which generated lots of power and 
kept on doing it for weeks after all in¬ 
put was removed. It didn't stop by it¬ 
self. they had to stop iL This is partic¬ 
ularly interesting in that the reaction 
has been at relatively high tempera¬ 
tures (around 500°F), so it's a more 
efficient system. The estimates I've 
seen are on the order of 300 kilowatts 
from three grams of nickel. The uni¬ 
versity has not been forthcoming on 
their system for initiating the reaction, 
but from the pictures my editor took it 
doesn’t lot* very complicated. This Is 
obviously not a chemical reaction. 

Cold fusion presents a wonderful 
opportunity for experimenters. First, It 
doesn't cost a bundle to experiment In 
the field. Second, it doesn't take a 
Ph.D. in chemistry or physics, or any¬ 
thing else, for that matter. This is a 
whole new field and there are no ex¬ 
perts yet. You could be one. if you 
wanted. Third, all of the research in 
this field so far has been empirical. 

which means everyone involved is try¬ 

ing this and that, and seeing what 
works and what doesn't. 

Pons and Flelschmann got started 

with this because they'd run across an 

anomaly that seemed worth checking 
out when palladium and deuterium 
were put in a lithium bath. It was much 

the same with an outfit in Georgia that 

has been manufacturing steam heat¬ 
ing systems that use a new approach 
to water compression to heat the wa¬ 
ter. Then their customers started re¬ 
marking on how efficient their systems 
were, so they tested one and found it 
was more than 100% efficient. Hey, 
what's going on here? 

What fields have you become an 
expert in? For that matter, what have 
you done with your life that has con- 


time on the submarine. Indeed, that 
was the most important thing many of 
them had ever done. 

It just isn't that difficult to become 
an expert in some field. In almost any 
field. When the microcomputer came 
along In 1975 I decided I'd have to 
learn how these darned things work. I 
went out and bought a stack of books 
on computer theory and started read¬ 
ing. When I found them difficult to un¬ 
derstand (they were terrible . . . col¬ 
lege texts), that gave me the idea to 

thousands of people in the same fix. 

No one knows yet how cold fusion 
actually works, so anyone new to the 
field is starting out fresh. Actually, a 
newcomer has an advantage. One of 
the things that has hurt cold fusion 
has been the know-nothing scientists 
who, because they don't have an ex¬ 
planation for what’s happening, have 
been refusing to believe it. Their posi¬ 
tion is that every one of the research 
labs that has claimed positive results 
has made serious errors. It can’t hap¬ 
pen. It hasn't happened. Everyone is 
mistaken. One scientist and one jour¬ 
nalist have staked their reputations on 
this with books they've published. 

Amateurs have a great advantage 
in that they aren't limited by what they 
know, only by what they don't know. 

So the next time you start reading 
about digital voice, digital data com¬ 
pression, video compression, or a 
crypto algorithm, don't blonk out your 
eyes like that stupid old orphan and 
her even older dog, put on your pio¬ 
neer hat and head for the hills of 
learning. How's that for some creative 
cliches? Blonk that metaphor! 

Custom Callsigns 

As I've mentioned in a past editori¬ 
al. I'm enthusiastic about custom call- 
signs. I thought this was a fine way for 
the FCC to make some money to off- 

delighted they're now thinking in terms 
of making 'em available. They’re great 
for club stations, for special events, 
and for serious ego cases. Like me. 

Yes. of course I have a special call 
in mind. While on the one hand I'll 
hate to lose my old W2NSD call after 
all these years, on the other it would 
be nice to have a really distinctive call. 

When I moved to New Hampshire 
from New York in 1962 I asked the 

FCC if I could get W1NSD, which had 

been unoccupied for several years. 
When I moved to North Carolina in 
1948 to take an announcing job at 
WEEB in Southern Pines, the manag¬ 
er said I would also have to have a 
broadcast engineer's license. So I 
took the train to Washington that night 
and took the license test the next 
morning. And passed. While I was 
Continued on page 90 
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Letters 


Ward Stewart VE3F6S, Lakeland 
FL Wayne, I've been reading your 
rantings in the December 1993 issue 
ol 73, I have a couple ol very quick 
reports lor you. 

I bought an Allnco DJ580 HT. I be¬ 
lieve that it represents the best value 
around, and has the usual overabun¬ 
dance of bells and whistles. The re¬ 
ceiver audio is really good and is suf¬ 
ficient to drive a commercial mobile 
speaker. Cutting a jumper gives DC 
to daylight frequency coverage. Se¬ 
lectivity is as good as can be expect¬ 
ed with that kind ol bandwidth. 

My principal gripe is the smallness 
of the push-buttons and the readout. 
The manufacturers seem to forget 
that most of the hams with the bread 
to buy this type of equipment have 
reached the age where bigger Is bet¬ 
ter. Perhaps I'm off base on this one. 

The company has an excellent atti¬ 
tude with regard to customer service. 
They're always willing to listen. 

So, you think you're abnormal. 
When did you reach that conclusion? 
You make it sound like a burden . . . 
It's not. and you know it. You can say 
and do all kinds of weird things and 
get away with it. It's wonderful to be 
thought ol as abnormal, it's like a li¬ 
cense to be free! The downside is 
that you're seldom taken seriously, 
with the resulting frustration of know¬ 
ing that your views are valid, but lack 
validation by the mob. Console your¬ 
self with the knowledge that you at 
least have a pulpit! 

P.S. Anyone with a limited budget 
who is considering buying a VHF mo¬ 
bile rig should consider this: Spend 
five or 10 bucks on a good (i.e. Mo¬ 
torola or GE) mobile speaker, and 
buy an HT instead of a mobile. 200 
mW of audio into a good speaker is 
more than enough for most applica¬ 
tions. plus you have the versatility of 


From The Hamshack 


dealing with the effects of EM fields, I 
have found it interesting that the 
medical community is just now start¬ 
ing to wake up to the very real effects 

I have had the privilege of being 
reared In Western Africa (Niger). Hav¬ 
ing been born there and having spent 
18 of my childhood years in colonial 
Africa. I can rarely recall having 
Africans at the dispensary/hospital 
with any form of cancer. Some of this 
may be attributed to a better present- 
day knowledge of what cancer looks 
like, but part of this low incidence is 
also due to a better diet (witness the 
low incidence of heart problems). 
More importantly. I believe that the 
lack of electricity of any form (and its 
associated power lines, transmitters, 
etc.) has played a vital role in this. 
The '70s and '80s brought modern¬ 
ization (rightfully needed), but with It 
came the generators, transmitters 
and power lines into even the hum¬ 
blest of mud huts. Is it coincidence 
that the incidence of cancers ol all 
types has gone up? 

I believe that future research will 
prove the damage brought about by 
electricity. But we cannot turn the 
clock backward and keep everyone in 
the ‘savage' years, and so our task 
as amateurs is to help protect that 
newly-emerging modern society by 
continuing our research into ways to 
safeguard against EM fields. We can¬ 
not just roll over and play dead and 
admit defeat; we must continue to be 
on the cutting edgel 

Thanks. Wayne, for continuing to 
challenge us with your good maga- 


Camllo Carrau HI3CAZ, Puerto 
Plata, Dominican Republic I have 
followed your extraordinary journey 
through this puzzling and yet wonder- 


Please regard this letter as the an¬ 
swer not of a thousand but of millions 
of souls dwelling amidst ignorance 
and oblivion on this beautiful island 
shared with a nation bearing one of 
the world's highest indexes of AIDS: 
Haiti. 

Rod Hogg K0EQH, Scott City 
KS Uncle Wayne, there have been 
many times I have been in agreement 
with your editorials, and quite a few 
times I've wanted to bang the table 
and strongly disagree, but that's his¬ 
tory now. As of now. in reading the 
“Never Say Die" column in the March 
issue, I have been taken in by your 
comments on the ‘light" topic. 

Interestingly or not, and you may 
be aware of it. in the February/March 
issue of Modern Maturity there is an 
article in the ‘Medicine* column on 
the use of light therapy for jet lag. 
etc., maladies by Stephen Rae. You 
may not be a member of the AARP 
(knowing how young you act) and 
thus you may want to locate a copy 
and add it to your into file. 

As I read your column. I thought ol 
my personal experiences with light, In 
particular sunlight, and the therapeu¬ 
tic effect it has on me. I recalled a 
meeting of a Kiwanis club I used to 
belong to. We had a member, a Dr. 
Goodwin, who was an optometrist 
who presented in our monthly pro¬ 
gram schedule an interesting motion 
picture (not a video, but a movie ) on 
the studies made with light. I think it 
was the work done by John Olt. II 
dealt with slow-motion photography 
and his experiments with various 
lighting. Then Dr. Goodwin branched 
off on this with his work with light and 
learning disorders, in particular with 
the use of corrective lenses, etc. 

What I wonder is, are the bad 
guys, ones with dark glasses all the 
time, just bad and getting "badder" 
because they never get any sunlight 
on the retina? Seems like all the 
hoods of the world are afraid of sun¬ 
light. Hmmm... 

Best 73s. I will look for more ‘in¬ 
spirational and moving' words of wit 


old copy of The Secret Life of Plants. 
For the past 24 years my career has 
been in the application of business 
and technology in the world of 
medicine. Dr. Becker's book has re¬ 
newed my interest in neuroanatomy 
and in the effects of both electrical 
and magnetic fields on the human 
body. Thank you for bringing this 
book to my attention. 

As a clinical engineer I have long 
known the effects of light on the hu¬ 
man body. I have always found that 
the natural sunlight coming in the 
window of my office/ham shack Is im¬ 
portant in starting my morning. Like¬ 
wise. I do not use sunglasses unless 
I am flying or exposed to highly re¬ 
flective light when skiing or sailing. 
Keep up the good work in helping our 
amateur population understand Ihe 
effects of broad spectrum light. 

Finally. I am most interested in 
learning more about your research in¬ 
to cold fusion. I plan to pick up the 
book Fire From Ice this week. Hope¬ 
fully we will hear more from you re¬ 
garding this exciting new field. 

Like you I am getting rather upsel 
with the “pleasure seeking' attitude of 
the American public. The advances In 
information and knowledge do not 
seem to be Improving the govern¬ 
ment. or the direction in which It is 
going. The increase in crime, the 
generally poor quality of our school 
systems, and the continued growth of 
the welfare state is becoming more 
and more of a concern. Your editori¬ 
als are refreshing in these areas. 
Keep up the good work! 

James Devlin NSOQV, Newalla 
OK Wayne, while reading your edito¬ 
rial in the March 1994 issue I ran 
across one section, with the heading 
“Politics," that I had to comment on. 

Trying to get people to do anything 
about the way things are going in our 
government Is next to impossible. I sit 
there at work and listen to everyone 
complain about everything from taxes 
to crime. Try telling them to write or 
organize and try to do something 
about it and all you hear is ‘Well, it 
won't do any good.' or "I don't have 




























QRX ... 


AM SAT 3-D Video A man described as a “ d isgruntled former Chief Ralph Haller N4RH at the recent Tropi- 

- member" of the CLARA ham radio club was cal Hamboree in Miami. Haller said, “You are 


The Radio Amateur Satellite Corporation 
(AMSAT) has launched a publicity effort to 
ensure adequate funding for completing ham 
radio’s newest, largest, most complex, and 
most expensive satellite ever. The nonprofit 
group recently enlisted the help of retired 
Senator Barry Goldwater K7UGA (see photo 
below) in producing an AMSAT 3-D informa¬ 
tional video. 

The one-quarter scale 3-D model seen in 
the photo was handmade by Stan Wood 
WA4NFY and appears in the video presenta¬ 
tion. The production is narrated by former 
NBC Science Correspondent Roy Neal. 

The new Phase 3-D video may be bor¬ 
rowed at no charge by sending a self-ad¬ 
dressed 7-1/4" x 11“ bubble-cushioned mail¬ 
er and $2.90 US postage to AMSAT-NA, PO 
Box 27, Washington, DC 20044. It may be 
just the thing to liven up your next club meet¬ 
ing. Borrowers are encouraged to make their 
own copies of this video to help promote the 
project, which is due to be launched in 1996. 
TNX Keith Baker KB1SF V.P. for Strategic 
Planning, AMSAT 

Keep Off My Machine 

The FCC has issued a letter of interpreta¬ 
tion that validates the authority of repeater 
system licensees to ban duly licensed radio 
amateurs from operating over their open re¬ 
peaters. The letter comes in response to a 
request for clarification sought by Attorney 
Sidney Radus N60MS of Orange, California. 
Radus is representing the Claremont Ama¬ 
teur Repeater Association (CLARA) in its 
fight to regain control over the way its club 
repeater systems are 


ordered by a civil court to stay off that orga¬ 
nization’s repeaters or face incarceration. 
The three-year restraining order is said to be 
an unprecedented action. TNX Westtink Re¬ 
port, No. 667, February 28, 1994. 

Getting Warmer _ 

Superconductor research at computer gi¬ 
ant IBM has reached a new temperature 
milestone. But, scientists are still a long way 
from creating room temperature supercon¬ 
ductors. 

Superconductors may someday revolu¬ 
tionize electronics and electrical power dis¬ 
tribution systems. The goal is to create prac¬ 
tical “perfect" conductors—materials having 
no resistance. Experimental prototypes have 
only worked in extremely cold environments 
until now. 

Officials at IBM say they have created the 
first thin films of the mercury-barium-calci- 
um-copper-oxide high temperature super¬ 
conductor (HTS) that have zero resistance. 
Previous HTS demonstrations have needed 
bulk material or used thin films but exhibited 
some resistance. TNX Electronic Engineer¬ 
ing Times, Issue 788, March 14, 1994. 

Space is Limited _ 

At one time or another, you probably have 
been advised to “Buy land, ‘cause they ain’t 
makin’ any more." Well that same wisdom 
applies to radio spectrum and hams are 
lucky to have such a big chunk. 

That notion was a key part of the remarks 
delivered by FCC Private Radio Bureau 


fortunate that there are many advances in 
technology that have helped to improve 
spectrum efficiency or else we might literally 
be out of spectrum today." Haller said the 
new Special Mobile Radio (SMR) band will 
be up to 40 times as efficient as today’s ana¬ 
log FM technology. TNX Westtink Report, 
No. 667, February 28, 1994. 

A Nickel for Your 
Thoughts _ 

Reading minds via computer remains 
firmly in the realm of science fiction, but it 
may not seem so far-fetched anymore. Sev¬ 
eral years of improving athletes’ perfor¬ 
mance using neurofeedback techniques has 
given Richard Patton special insight into 
brain-wave pattern analysis using desktop 
computers. Patton’s new company, Ad¬ 
vanced Neurotechnologies Inc. (ANI), is 
leveraging that expertise in a radically new 
approach to neurofeedback training. 

By combining Motorola 56000-based DSP 
hardware with special DOS-based BrainLink 
software designed to capture and analyze 
electro-encephalogram (EEG) patterns, ANI 
has created a breakthrough brain wave-to- 
computer interface. The possible implica¬ 
tions of this new technology are profound. 

With BrainLink software, users can gener¬ 
ate alpha, theta, and 40 Hz arousal states to 
initiate commands in much the same man¬ 
ner as they would use a speech-recognition 
system to input voice commands. Thus, you 
may soon be able to operate a wide variety 
of electronically controlled devices by merely 
using your head. TNX Elec- 


used and by whom. 

The Commission’s 
Personal Radio Branch 
Chief John B. Johnston 
W3BE clarified Section 
97.205(e), which states 
“... Limiting the use of a 
repeater to only certain 
user stations is permissi¬ 
ble.’’ Johnston wrote, 
’The rule section applies 
whether a repeater is co¬ 
ordinated as an ‘open’ or 
'closed' repeater. Further, 
the rule applies without 
regard as to whether a 
repeater is coordinated at 
all. Rule 97.205(e), with¬ 
out qualification, permits 
the individual responsible 
for proper operation of a 
repeater to limit the use 
of a repeater to certain 
user stations.” 



tronic Engineering Times, 
Issue 786, February 28, 
1994. 


TNX . . . 

... to all our contribu¬ 
tors! You can reach us by 
phone at (603) 924-0058, 
or by mail at 73 Magazine, 
70 Route 202 North, Peter¬ 
borough, NH 03458. Or 
you can reach us on Com¬ 
puServe ppn 70310,775 
©CompuServe.com; or at 
the 73 BBS at (603) 924- 
9343 (300-2400 bps), 8 da¬ 
ta bits, no parity, one-stop 
bit. News items that don’t 
make it into 73 are often 
put in our other monthly 
publication, Radio Fun. You 
can also send news items 
by FAX at (603) 924-9327. 
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HI-PER Audio Filter 

This project provides Hlgh-PERformance CW filtering. 

by David Cripe KC3ZQ 


I ve been watching with interest the prolifera- Most active CW filter designs published so interference from close-by QRM. For this de¬ 
ion of new audio filters utilizing Digital Sig- far have been really simple, utilizing one or two sign, I chose a 200 Hz bandwidth as a compro- 

nal Processing which have appeared lately on op-amp sections. If the bandwidth of these filters mise. 

the ham radio market. Even though I’m all in fa- is made as narrow as that of a good CW crystal Figure 1 shows the filter topology and values 
vor of progress, I would really prefer to see filter, they suffer from ringing, which tends to of a passive version of this filter, 200 Hz wide, 

products that the average ham could build for smear the transitions between the CW pulses centered at 700 Hz. I have modified 

himself if he had the parts, or troubleshoot and and the spaces separating them, affecting the in- BlinchikofTs original design, adding a notch to 

fix if he had to. DSP can, without a doubt, pro- telligibility of the CW characters. In order to the response at about 1600 Hz to sharpen the 

vide some incredible improvements in perfor- achieve the maximum performance from the re- high-side QRM rejection of the filter, while leav- 

mance of audio filters. However, not too many ceiver. we must design a filter which has both a ing the filter's group delay essentially un- 

home-brewers have DSP chips laying about in narrow bandwidth and minimal ringing. touched. 

their junk boxes, whereas a lot of us might have In setting out to design the best active CW fil- Figure 2 shows the schematic of an active im- 

an LM324 or two. I contend there is still a lot of ter, I had to first discover the characteristics that plementation of this filter. It uses its op amps in a 

life left in the simple, lowly op amp! made a good bandpass filter. While researching configuration known as a “Generalized Immit- 

I set out to design an active CW filter that the subject of bandpass filters for CW reception, tance Converter” [2], (GIC), which allows the 

would knock the socks off of any previously- I discovered that there was far more to filter de- creation of active networks which simulate in- 

published active filter design: one that could sign than just throwing R’s, C’s and op amps at ductors, capacitors, etc. Unlike other active filter 

give a DSP design a run for its money; one that the problem. Apparently, the ringing one experi- topologies, such as the Sallen-Key, with the GIC 

Joe Ham could build in a weekend and would ences in a poorly-designed CW filter comes it is easy to make the conversion between a pas- 

cost less than a new set of finals for an FT-101. from the phase response the filter possesses, sive and active filter design. The schematic may 

Why mess with another active CW filter pro- rather than its amplitude response. Within the seem complicated, but with careful layout and 

ject? Well, the subject of CW filters is one in passband of the filter, the filter’s phase shift ver- construction the circuit may be fabricated onto a 

which the final page has yet to be written. Better sus frequency must possess a constant slope for few square inches of PC board which can be 

CW filtering is one thing most hams wish for. the filter not to ring. The all-important slope of mounted inside most rigs, or outboarded in a 

For example, one of the more popular ham pro- phase shift versus frequency is referred to as separate box. The design here uses 12 op amps, 

jects to come along in recent years has been the "group delay.” A filter designer concerned only which are contained in three 14-pin ICs. Despite 

direct-conversion QRP rig. These rigs have the with designing a CW filter with a narrow ampli- the number of ICs, it won’t blow the power bud- 

advantage of being simple, inexpensive, and tude response is likely to miss the requirement get of most QRPers, as the filter circuit con- 

easy to build. However, the direct conversion re- of constant group delay, ending up with a filter sumes only about 10 milliamps. Although de¬ 
ceiver cannot distinguish between upper and design that rings like a church bell. However, I signed to run from 12 volts, the filter circuit will 

lower sidebands, so QRM can be a problem. The found that a family of bandpass filters possess- also work well from a 9 volt battery. The circuit 
addition of good, sharp CW bandpass filtering to ing the required flat group delay had been dis- does not require a split supply; the circuit con- 

the direct-conversion receiver goes a long way covered by Blinchikoff [1]. These filters are op- taining op amps U Id and U3b provides a bias 

to improving the usability of the rig, making it timized to possess minimal overshoot and ring- voltage in the middle of the supply voltage, 
more practical for use in high-QRM situations. ing, and are ideal for this application. The filter circuit uses I % tolerance resistors. 

Many commercial rigs suffer from poor CW Even with flat group delay, a minimum filter as well as 0.022 pF capacitors, which must be 
filter designs which are either too broad, or suf- bandwidth is required for intelligibility of the fairly closely matched; 5% or better tolerance is 

fer from excessive ringing. A good audio CW code characters. Even though the information preferred. These parts are available through 

filter would be useful in these cases, as well. contained in 20-word-per-minute CW is concen- sources such as Digi-Key or Mouser. The circuit 

Many of the early SSB rigs had only a single- trated mainly in a 25 Hertz bandwidth, without can be assembled on a Radio Shack solder-pad 

sideband IF filter, and no CW filtering. Finding the addition of frequencies contained further perf board #276-168A or. better yet. on the cus- 

a crystal CW filter for these antiques is by now away from the carrier, the CW signal sounds tom PC board shown in Figure 3. 

nearly impossible. One example would be my mushy and the characters are hard to distinguish. I have included a filter bypass relay Kl. 

old Heathkit HW-100, whose lack of a CW filter But, as one widens the CW filter to improve sig- which can be used to switch out the CW filter 

further motivated me to design my own! nal intelligibility, we increase its susceptibility to when the operator wishes to return to SSB opera- 



Figure I. A high-performance passive filler. The center frequency is 700 Hz; -3 dB bandwidth is 200 Hz. Notice there are no standard values here. 
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of the high-performance audio fihe 



HI-PER Audio Filter Continued from page 10 





HI-PER Audio Filter Continued from page 12 



Figure 3. A drilled and etched PC board is available from FAR Circuits, I8N640 Field Court, 
Dundee IL 601 IS for $4.50 plus $1.50 S&H per order. 



Series Mode 

Powerline surge protection 

♦ Effective- required protection for 
interconnected or networked equipment 

♦ Reliable - non-sacrificia! design 

♦ Safe - Uses no MOVs 

Award winning Series Mode technology 

eliminates the destructive energy of surge voltage 
and surge current! 

Call or write for full details today. Ask about your ham 
operator/ dub discount. 

ZeroSurge me. 

944 State Rt 12 Frenchtown NJ 08825 
(908)996-7700 FAX (908) 996-7773 

CIRCLE 268 ON READER SERVICE CARD 


lion. To activate the CW filter, a switch or relay 
contact within the rig must pull one terminal of 
the bypass relay to ground, opening the relay 
contacts. Those wishing to omit this feature, and 
operate the filter continuously may simply delete 
Kl and the diodes associated with it, Dl and D2. 

Electrically, the filter should be mounted be¬ 
tween the first and second audio stages in your 
rig. Use shielded wire to connect to the filter to 
help reduce RFI effects. 

In operation, the performance of the filter is. 
in short, breathtaking. This is not your garden 
variety active filter here! In a noisy, interference- 
filled band, when the filter is switched in, every¬ 
thing but the desired signal falls away. After I in¬ 
stalled this filter in my HW-100, 1 would have 
been hard pressed to distinguish between its per¬ 
formance and that of any of the best crystal CW 
filters in any other rig I have used. The lack of 
ringing in this filter made it better than quite a 
few other filters, crystal or otherwise, that 1 have 
used. This filter should give the same kind of 
performance to your direct-conversion rig, too. 

I hope you enjoy this project, and find as 
much pleasure in its use as I did in its design. 
See you on the bands. Q 

References: 

1. Blinchikoff, H. and Zverev, A., Filtering in 
the Tune and Frequency Domains, 1976, John 
Wiley and Sons, pp. 199-204. 

2. Downs, Rick, “Vintage Filter Scheme 
Yields Low Distortion in New Audio Designs,” 
EDN, November 7,1991, pp. 267-272. 



P O Bo* 404 • Ramsey. NJ 07446 
800-345-5634 
Phone & FAX 201-327-2462 



CIRCLE 102 ON READER SERVICE CARD 


14 73 Amateur Radio Today • May, 1994 




Number 5 on your Feedback card 


Speech Compression 

Make a monster mike! 

by Michael Jay Geier KB1UM 


I f you operate on a crowded band like 20 
meters, you know that sometimes being 
heard can get tough. You hear the other sta¬ 
tion pretty well, but the QRM wipes you out 
on his end. Or. perhaps, you’re on 10 meters 
and the QSB and generally poor conditions 
make it hard for anyone to hear your signal. 
You’ve got a good antenna and as much 
power as you can muster, so what can you 
do about it? Who ya gonna call? Why, 
Speech Busters, of course! 

I’m referring to speech processing, one of 
the most valuable signal improvements you 
can make to an HF transmitter. It’s valuable 
because the sounds made by the human 
voice have a particular characteristic that 
makes them hard to send over noisy chan¬ 
nels. 

Voice signals encompass a fairly large dy¬ 
namic range. The loud sounds are really 
much louder than the soft ones, and there are 
far more soft ones than loud ones. As a re¬ 
sult. the average level is way below the peak 
level. That's no problem in a nice, quiet 
room. And. in face-to-face contact, lip 
movement, facial expression and other visu¬ 
al cues help us fill in the blanks when 
sounds get lost in busy environments. On a 
noisy radio channel, though, the result is a 
mess. Without the other cues, we lose some 
sounds, making words harder to understand. 
In other words, our intelligibility suffers. 
Compounding the problem is the fact that, 
because the peak voice level determines the 
transmitter’s peak power output, the average 
power output is fairly low; we're wasting a 
lot of our transmitter’s capability. We need 
more “talk power.” Enter the speech proces¬ 
sor. 

The function of the speech processor is to 
equalize the volume levels between the nor¬ 
mally softer and louder sounds. Yes. it’s a 
kind of distortion, but it's one that helps 
make the words more intelligible, even if the 
resulting voice quality is not as natural- 
sounding. The process is fairly simple: You 
raise the level high enough that peaks are 
clipped off and softer sounds are closer to 
the level of the now-clipped peaks. Then, 
you filter out all the ugly distortion you just 
created with the clipping by passing the sig¬ 
nal through a narrow-bandwidth filter. Voilfc, 
processed speech. 

You really can do it that way, but it sure is 
hard to do at the audio level. Why? Because 
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making a steep filter that will remove all the 
clipping mess but pass the desired audio fre¬ 
quencies is rather hard at such low frequen¬ 
cies. But. why not bump it all up to RF and 
do it there, using common crystal or ceramic 
filters for the cleanup gig? That's exactly 
what happens in an RF speech processor. 

Most of today’s HF rigs have RF speech 
processors built right in. No doubt about it, 
RF processing is the best kind, especially 
since you never need to convert the result 
back to audio with an internal processor. All 
you have to do is feed the processed RF 
through the sideband filter and then into the 
rest of the transmitter’s stages. What could 
be easier? 

If, however, you have an older rig, or you 
have one of the less expensive modern rigs, 
like my Yaesu FT-747GX, you may not have 
a speech processor. And. you may spend a 
lot of time rationalizing why you hear others 
so much better than they hear you. Is there a 
way out? 

You betcha! At one time, outboard RF 
speech processors were available, and they 
worked fairly well. A good example of such 
a product was the Daiwa RF-440. Of course, 
the RF processing method is fairly complex, 
so these boxes weren’t cheap. And, since 
there was no access to the radio’s transmit IF 
stages, it was necessary to reconvert the pro¬ 
cessed signal back to audio in order to get it 
into the rig. But it worked, and it sure beat 
having no processor. 

Nowadays, with most rigs having their 
own processors, outboard units are not very 
common: there just isn’t enough market for 
them. But speech processing doesn’t have to 
be done at RF. It can also be done right at 
the audio level. As I mentioned before, the 
clipping process creates problems that are 
hard to resolve at audio frequencies. Lucki¬ 
ly, there’s another kind of processing that 
doesn’t involve clipping at all, and it lends 
itself well to simple audio circuits. It’s called 
compression. 

Squeeze Play 

The object of the game is to reduce the 
dynamic range of the voice signal, right? 
Doesn’t that sound similar to the function of 
a receiver’s AGC circuit? AGC adjusts the 
receiver’s gain to reduce the apparent dy¬ 
namic range of incoming signals. Sounds 
like the same idea, right? 


It is! And, it’s not. AGC stands for Auto¬ 
matic Gain Control, and that’s what it does: 
It controls the gain of the receiver to keep 
signal levels as constant as possible. Such a 
technique might be called “volume level¬ 
ing.” The big difference between volume 
leveling and speech compression is the speed 
at which it occurs. 

Similarly, if you've ever tried to compen¬ 
sate for lack of a speech processor by delib¬ 
erately overdriving your mike gain and rely¬ 
ing on the transmitter’s ALC to compress the 
signal for you, you know it doesn't work. On 
the air. you sound about the same as if you 
backed the gain down, at least until the point 
at which your rig begins to distort and splat¬ 
ter. Why doesn’t it work? For the same rea¬ 
son a receiver’s AGC doesn’t compress 
speech: The ALC just isn’t fast enough. 

If you look at a voice signal on an oscillo¬ 
scope, you'll see that the various sounds in a 
spoken word occur rather quickly. The time 
difference between the peaks and softer lev¬ 
els can be as little as 100 milliseconds. Syl¬ 
lables go by at maybe 300 milliseconds. 
AGC and ALC circuits, though, operate at 
speeds of perhaps one or two seconds. To be 
more accurate, I should say they decay at 
that rate: most attack very fast. In other 
words, they clamp the gain down very quick¬ 
ly, but it takes quite a bit of time for them to 
open back up. 

Why doesn’t AGC work faster? Well, if 
your receiver has a control that lets you set 
the AGC to “fast,” you’ll find out! Try it and 
you’ll see that people’s voices do sound 
compressed, but all the background noise, 
static and QRM also “pump” up and down, 
making it hard to listen to. It’ll give you a 
headache real fast. That's why the process 
must be done at the transmitter. As for trans¬ 
mitter ALC, it could be made to be faster, 
and it would indeed act as a speech compres¬ 
sor. But, there's a big drawback which pre¬ 
vents rig makers from doing it that way: It 
takes a finite amount of time for the circuit 
to act, resulting in some overshoot (delay in 
clamping) on voice peaks. It isn’t practical to 
filter out the resulting distortion and splatter 
in a 100-watt signal, because such narrow 
filters must be made from crystals or ceram¬ 
ics, and they can only handle small amounts 
of power. So, ALC-based compression gen¬ 
erally is out of the question. I believe, how- 
Continued on page 18 



Speech Compression 

Continued from page 16 

ever, that Drake used to have a rig with fast 

ALC for speech processing use. Also. 

there’s a new linear amplifier which does it, 

too. So. I guess it can be done, but it isn't 

common. 

So. we’re back to compressing the audio 
before it goes into the transmitter. There 
have been many circuit designs published, 
and various commercial products, which do 
the job. I’ve tried building a few compres¬ 
sors. and I’ve played with a few commercial 
boxes, and even bought one, but none of 
them really made much difference on the air. 
In fact, it was always hard for the receiving 
station to tell whether I had the darned thing 
on or off! Why? 

It's the same old problem: The things op¬ 
erate too slowly. They make lovely volume 
levelcrs, but they don’t actually compress 
speech at the syllabic rate, which we need if 
we’re going to increase our talk power. 
Here’s what happens when you use most au¬ 
dio compressors: The first loud sound in a 
sentence clamps the gain down, where it 
stays pretty much permanently, because, by 
the lime it starts to open back up, other loud 
sounds have clamped it down again. The 
suitor syllables in between the loud ones 
never get cranked up. so there’s no increase 
in talk power. For a compressor to increase 
talk power, it must have time constants 
which are as fast or faster than the syllabic 
rate of speech. That way, it can open the 
gain back up for the softer syllables, thus 
making their levels closer to those of the 


now-clamped peaks. That’s real speech 
compression, and it does indeed up your talk 
power! On a scope, the output of the rig 
looks similar to what you get with an RF 
processor. 

The Monster Compressor 85 

I recently purchased a Kenwood MC-85 
desk microphone. This lovely unit has a con¬ 
denser mike, switch-selectable outputs for 
three rigs, and a built-in volume-leveling 
compressor. Almost all of Kenwood’s newer 
HF radios have internal RF speech proces¬ 
sors, so the volume leveling approach is a 
nice complement to what’s inside most of 
the rigs to which this mike is likely to be 
connected. (A syllabic-rate compressor feed¬ 
ing a speech processor would be extreme 
overkill.) But I got my MC-85 for use with 
my processor-less ‘747GX, so I decided to 
try and modify the mike’s compressor into a 
true syllabic-rate speech compressor. The 
mod works like gangbusters. 

Charge It 

Imagine, if you will, an amplifier whose 
output signals are inverted and then fed back 
to a terminal which controls the amplifier’s 
gain. As the output signal rises, the gain is 
pulled down. And. as the output falls, the 
gain is increased. Sounds like a compressor, 
right? Well, all except for one thing: If the 
control terminal is moved up and down as 
fast as the waveform coming from the amp’s 
output, the result will be that the output sig¬ 
nal completely disappears! It makes sense; 
each swing of the output cancels itself out. 
The way around this is to slow the loop 


down. As long as the loop cannot alter the 
amp’s gain anywhere nearly as fast as the 
output signal swings, it won’t wipe itself 
out. To that end, there’s always a capacitor 
in the loop. Together with a resistor or two, 
that capacitor forms a time constant, pre¬ 
venting the loop from being too fast. 

The primary modification to the MC-85’s 
circuit involves changing the time constant 
in the feedback loop, making it just fast 
enough to catch spoken syllables. A few oth¬ 
er changes also are necessary because of pe¬ 
ripheral consequences of the change in the 
loop. 

How It Works 

Take a look at Figure I. ICI is the ampli¬ 
fier. The input is through pin 2. and possibly 
also pin 6. It isn’t clear from the schematic, 
but it also doesn’t matter for our purposes. 
What does matter is that the output is from 
pin 8. and the loop starts at the junction of 
CI1 and CI2. The output signal is fed 
through R13 to the base of Q2, which in¬ 
verts it. Cl3. at the transistor’s collector, re¬ 
moves the DC component, leaving an AC 
signal which can be rectified by D4 and D5. 
The rectified signal charges CI4, which is 
the magic capacitor that sets the time con¬ 
stant. It is important to recognize that, be¬ 
cause of D4, the capacitor cannot discharge 
back into the transistor. That feature lets the 
processor’s attack and decay times, which 
are determined by the capacitor’s charge and 
discharge rales, be determined separate from 
each other. As originally designed, the attack 
is quick because R17, between the transistor 
and the capacitor, is small, permitting a 



Figure I. The Monster Compresser 85. Schematic shows modification to Kenwood's MC-85 Desk Microphone. 
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comparatively large current to flow. (We’re 
still talking about maybe 0.3 milliamps 
here!) But the cap can only discharge 
through two places: the amp chip’s gain con¬ 
trol terminal itself (pin 4), and the RI8/D3 
combination. The amp chip has very high in¬ 
put impedance, so it can be disregarded. But, 
take a look at R18. which allows the cap to 
discharge to ground through D3. That resis¬ 
tor is 3.3 megohms , which ain’t small 
change either! The result is that the cap dis¬ 
charges quite slowly, accounting for the 
compressor’s slow decay time. 

That decay time is precisely what we 
want to speed up. So, it would seem logical 
that we could simply reduce the value of 
R18. It should work. but. when I tried it, the 
results were poor. In order to get it fast 
enough, the value had to be so low that it di¬ 
vided the voltage down to less than what the 
chip could sense. So. I decided to reduce the 
size of the cap. After some experimentation, 
I wound up with a 0.1 pF cap in parallel 
with a 1-meg resistor; that combination 
yielded a time constant that sounded about 
right; syllables were getting boosted, but 
distortion was acceptably low. 

Distortion? 

Remember what I said before about the 
output’s disappearing if we allow the loop to 
be too fast? Well, think of the loop as a low- 
pass filter, which really is just what it is. If 
we don’t slow it down enough, low audio 
frequencies will get through and begin to 
cancel their counterparts in the output, and 
that means distortion. It gets worse: In this 
design. Q2 is not operated as a linear ampli¬ 
fier. It is biased to be a pulse amplifier, and 
it produces pulses which correspond to the 
peaks in the amp's output signal. Residual 
pulses being fed back to the amp cause terri¬ 
ble distortion, so they must be kept very low. 
That requirement resulted in my having to 
choose the time constant very carefully. Too 
fast and it sounded awful. Too slow and it 
didn't accomplish anything! 

Uh Oh 

After I found the right time constant. I 
discovered that the overall gain of the circuit 
had gone way up. Apparently, the DC path 
of the 1 meg resistor increased the chip's 
gain. Not having a diagram of the interior of 
the chip. 1 can’t tell you why. With the gain 
so high, turning the compression control up 
past 6 or so caused the entire circuit to go in¬ 
to oscillation! The solution was easy, 
though. Resistors Y and Z tailor the input 


gain such that the circuit remains stable. 
Even with them in place, the compression 
control doesn't need to be turned up past 
about 3. 

One Last Detail 

Male voices contain most of their energy 
at fairly low frequencies. Also, the gain of 
the circuit goes up somewhat as the input 
frequency goes down, exacerbating the 
problem. The result was that, with the NOR¬ 
MAL/LOW CUT switch (S2) in the NOR¬ 
MAL position, it still was possible for some 
instability and oscillation to occur. I noticed 
that the audio was a little bassy anyway, so I 
changed C4 from 1 pF to 0.22 pF to provide 
additional low-frequency rolloff. Finally, ev¬ 
erything worked great, and the audio sound¬ 
ed excellent. 

Let’s Do It 

Unscrew the bottom of the housing and 
then unscrew the sides. With the mike facing 
down (the foil side of the board facing you) 
and the output cord (or cords) facing away, 
the SIP (single inline package) IC1 is near 
the bottom left edge. You’ll have to tum the 
board over to see it, of course. The clipped 
comer or engraved dot of the chip denotes 
pin 1. Depending on your dexterity, you may 
need to unscrew the PC board frame from 
the rest of the housing, but it is possible to 
do the mod without doing that. Either way. 
find C14, a small electrolytic, which is con¬ 
nected between the IC’s pin 4 and ground, 
and remove it. Install in its place a 0.1 pF 
cap in parallel with a I meg resistor. I put 
mine on the foil side of the board, simply 
because it was easier to install. Functionally, 
it doesn’t matter. 

Now, look over toward the bottom right 
and find the compression control’s connec¬ 
tions. When connecting the Ik and 10k re¬ 
sistors. use the ground foil on the left, not 
the one on the right; the one on the left is 
closer to the amp circuitry and less likely to 
introduce ground loop or RF feedback prob¬ 
lems. Solder the resistors in place on the foil 
side. 

Finally, you must remove C4. which is 
another electrolytic. It is located just under 
the cover, on the component side of the 
board, which is part of the button assembly. 
The cap is right on the edge of the assembly, 
and I was able to remove it with tweezers 
after desoldering the leads with removal 
wick. If you can’t get the cap out that way, 
you will have to unscrew the button housing. 
Be careful not to lose anything! Once the 


cap is out, replace the assembly if you had 
to remove it. Now, solder a 0.22 pF cap in 
its place, but on the foil side of the board. 
Most likely, a cap of that value will be 
too big to fit under the button housing 
anyway. 

Finished 

That’s it! Close it all back up again and 
you should be in business. Tum the mike on, 
select COMP IN and speak about a foot 
away from it. The level meter should look a 
lot more energetic than it used to! 1 find that 
a compression control level of about 3 works 
fine. Any more than that and it sounds over¬ 
compressed. 

The Caveat 

Be warned: This thing will run your rig a 
lot harder than it ran without it! Your finals 
will heat up much faster. On my FT-747, the 
fan never used to come on during voice 
operation, but it sure does now. That extra 
heat, of course, means increased average 
transmit output level, which means extra talk 
power! 

On the Air 

Although the NORMAL position works 
fine, I find that with LOW CUT on there's 
more punch. As for the compressor, on-air 
repons indicate that the difference between 
turning it on and leaving it off is like night 
and day. And I’ve gotten several unsolicited 
comments on how great the mike sounds. 
Enjoy your Monster Compressor 85! 

P.S.—Recently, I began to have RF feedback 
trouble with my modified MC-85.1 traced it 
to a poor connection between the gooseneck 
and its base, which results in reduced shield¬ 
ing of the mike cartiridge. It probably was 
always like that, but adding strong compres¬ 
sion made it appear much worse. If you run 
into this, check the resistance between the 
setscrew on the mike element housing and 
the frame holding the PC board inside the 
unit. If its more than about 0.1 ohm, you’ve 
found the culprit. (Mine was about 10 
ohms!) Unfortunately, the metals used at the 
critical junction won't take solder. I fixed 
mine with two small hose clamps and a 
piece of ground braid, after first sanding the 
connection points. It works, but it aim pretty. 
For nicer looks, you could drill a small hole 
in the base and insert a set screw for a good 
connection, just as long as you’re careful not 
to go through the gooseneck and damage the 
cable. My mike works great now. Q 
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Number 6 on your Feedback card 


Fast Charger 

Recharge NiCd and NiMH batteries in as little as 30 minutes. 

by Richard Togashi KN6PK 


W hy another NiCd battery recharging 
article? Well, Fast Charger will not 
only recharge NiCds, it will fast charge them 
to the correct capacity in as little as 30 min¬ 
utes. After fast charging, the circuit will then 
automatically switch to trickle charge. Any 
number of cells can be recharged, up to a 
maximum of 16 cells. Programming jumpers 
allow different charging rates and different 
cell counts without any circuit modification. 
And with a single pan replacement, the cir¬ 
cuit will charge the new Nickel Metal Hy¬ 
dride (NiMH) batteries. 

NiCds are a proven technology in batter¬ 
ies. relatively inexpensive, available in all 
popular sizes, easy to use and easy to abuse. 


NiCds. when fully charged, exhibit a de¬ 
crease in battery output voltage. Fast Charg¬ 
er detects this voltage change during fast 
charging to ensure the batteries are at full 
charge capacity. After a full capacity charge. 
Fast Charger will revert to a trickle charge 
state, allowing the batteries to be at a full 
charge state indefinitely. 

NiMH batteries are a little different: they 
are an emerging technology. They are simi¬ 
lar to NiCds. but they boast higher current 
densities than NiCds and there is none of the 
memory effect NiCds are prone to. There are 
some drawbacks to the NiMH, since it is a 
new technology: They are in short supply, 
are available only in limited sizes, are more 


expensive, self-discharge faster, and have 
approximately 80% of the recharging cycles 
found in NiCds. For high current demand or 
cyclic applications. NiMHs may be a better 
choice than NiCds. NiMH batteries require a 
different recharging scheme. They exhibit a 
voltage plateau when they are fully 
recharged. By interchanging an inexpensive 
IC with a similar device, Fast Charger will 
be able to detect the NiMH recharging char¬ 
acteristics. This will also allow the NiMH 
batteries to be charged to the full capacity in 
a minimum amount of time. 

Normal battery chargers charge the batter¬ 
ies at C/10 (where C = capacity) with a con¬ 
stant current for approximately 16 hours. 



Figure 1. Schematic for the Fast Charger. 
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Figure 2. A drilled and etched PC board for the Fast Charger is available for $5 plus $1.50 
S & H per order front Far Circuits, I8N640 Field Court, Dundee, 1L 60118. 


These chargers are simply unregulated con¬ 
stant current supplies. On the other hand. 
Fast Charger is controlled bv the Maxium 
Products MAX712 or MAX713 integrated 
circuits, allowing a fast high current charge 
without damage to the batteries. The 
MAX712 part is used to recharge NiMH 
batteries. The MAX713 is used to recharge 
NiCd batteries. The only difference between 
the parts is the way the part detects the end 
of a fast charge cycle. The MAX712 detects 
the end of a fast charge cycle when the bat¬ 
tery voltage plateaus; the MAX713 detects 
the end of a fast charge cycle when the bat¬ 
tery voltage starts to decline. When the 
MAX712/3 senses these output voltage be¬ 
haviors, it automatically switches to trickle 
charge. Trickle charge is also reached when 
the MAX712/3 determines that a maximum 
expected recharge time interval has elapsed. 

Circuitry and Pin Programming 

My prototype layout uses a hand-drawn 
PC board. The only critical signals are the 
capacitors connected to pin 11 of the 
MAX712/3 device. These connections 
should be as short as possible. The other 
critical path is the inductor, diodes and tran¬ 
sistor, which constitutes a switching power 
supply. The traces to these devices should be 
as short as possible to reduce the stray in¬ 
ductance/resistance. which will degrade the 
efficiency of the switching power supply. 

The MAX chip contains circuitry that 
does most of the work. A voltage regulator 
regulates the output voltage to recharge the 
batteries, a current-sensing amplifier senses 
the current through the battery and adjusts 
the output drive of the pass transistor to con¬ 
trol the current into the battery. A tempera¬ 
ture sensor option is not utilized in this de¬ 
sign. An analog-to-digital circuit samples 
the battery voltage and determines the out¬ 
put voltage of the battery over time. A timer 
circuit monitors the charge times and issues 
a time-out if the expected recharge time has 
been reached. Finally, control logic monitors 
the four program pins of the device and con¬ 
trols liming internal to the device. 


The four program pins of the device set 
the battery cell count and the expected 
recharge lime. Program pins PRGMO and 
PRGM1 set the cell count, the number of 
cells which the rcchatger is set to recharge. 
The cell count is made by either counting 
the cells or dividing the expected output 


voltage by 1.2 volts. In my application with 
four cells, PRGM1 and PRGMO are shorted 
to BATT- and V+ respectively. PRGM2 and 
PRGM3 program pins set the time-out peri¬ 
od for the expected recharge time. To deter¬ 
mine the expected recharge time, first pick 
the recharge rate for the circuit. In my de- 



battery. pack has been fitlly charged. Note the quick switch to trickle charge. 
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sign, the batteries I want to recharge are AA 
500 mA per hour cells. I set Fast Charger to 
recharge the cells at 1 times the capacity, or 
1C. Rechargeable batteries are not 100% ef¬ 
ficient when recharged, so the expected 
recharge time is approximately 20% higher 
than the expected time, hence for 1C 
recharge rate, the expected recharge time is 
about one hour and 15 minutes. The closest 
time interval available for a one hour and 15 
minute time-out is 90 minutes, which is en¬ 
abled by shorting PRGM2 and PRGM3 to 
the REF voltage pin. 

Table 1 defines the program pin program¬ 
ming to select the desired settings for the 
number of cells and for the time period. The 
Charge Rate in C is the charge rate as set by 
R6.1 use jumper blocks with shorting blocks 
(like the ones used in PCs to set up the ex¬ 
pansion cards) to set the programming op¬ 
tions. DIP switches or jumpers can also be 
used. PRGM3 also sets the trickle charge 
current value. When PRGM3 is open, the 
trickle charge current is the fast charge rate 
divided by 32. When PRGM3 is connected 
to REF. the trickle charge current is the fast 
charge rate divided by 16. When PRGM3 is 
connected to BATT-, the trickle charge cur¬ 
rent is the fast chatge rate divided by 8. My 
application uses the PRGM3 pin tied to 
REF. so my trickle charge rate is 500 mA di¬ 
vided by 16, or 31 mA. 

Q1-Q3. LI. D1 and D2 form a DC-DC 
switching power supply which supplies a 
current source to the batteries with overvolt¬ 
age protection. D1 and D2 are Schottky Bar¬ 
rier Rectifiers which have low-forward volt¬ 
age drops and are fast devices (low internal 
capacitance) to keep the DC-DC converter at 
peak efficiency. Q1 and Q2 boost the drive 
to Q3. turning Q3 on hard and off hard. Q3 
was chosen for the low drain to source resis¬ 
tance of 0.3 ohms. With such a low drain to 
source resistance, no heat sink is required 
for Q3, i.e. Power Dissipation = (drain cur¬ 
rent) 2 x (drain to source resistance) which is 
below 100 milliwatts. LI is charged by Q3. 
When Q3 turns on, current is stored in LI 
and discharges through D2 into the battery. 
When Q3 turns off. current will continue to 
flow through LI from the current stored in 
LI and through Dl. LI must be both electri¬ 
cally large to accommodate the large current 
flow and physically large to prevent satura¬ 
tion (saturation is when Li's core cannot 
hold any more magnetic flux, causing LI to 
look like a resistor with a resistance value of 
the inductor wire). For topology buffs, the 
topology used here is the Positive Buck 
Converter. 

LED I and LED2 are used for charging in¬ 
dicators. When power is applied to Fast 
Charger, LED I illuminates. When fast 
charging is active, both LED I and LED2 il¬ 
luminate. When fast charging is complete. 
LED2 extinguishes and LED I remains on. 

Power to the Fast Charger requires a 1 
volt input voltage over the highest battery 
voltage, with a minimum voltage of 7 volts 
and a maximum voltage of 20 volts. The 
maximum battery voltage is: (1.65 volts) x 


(the number of cells). The minimum current 
required is equal to the fast charge current. I 
built my Fast Charger to run off a car battery 
to recharge RC Slope Glider batteries. If 
home use is expected, then a wall-mount 
transformer with the appropriate DC output 
voltage and current is all that is needed. 

Operating the Fast Charger is simple. 
Plug or switch the desired program input 
pins to match the cell count and the charging 
time requirement. Apply power to the Fast 
Charger circuit and install the batteries. Fast 
charging will begin, and the batteries are 
charged to the peak capacity when the fast 
charging cycle is completed. The batteries 


may be left attached to the Fast Charger 
for the batteries to receive a trickle charge. 
At the end of the fast charge, the batteries 
may feel warm, but they should not feel ex¬ 
cessively hot (greater than 120 degrees 
Fahrenheit). If the batteries become hot. then 
the fast charge current is too excessive. In¬ 
creasing the value of R6 will alleviate the 
problem. 

I ran into the following problems: If Fast 
Charger draws excessive current, check Q1 
and Q2, they may be swapped causing the 
excessive current draw; if Fast Charger will 
not go into trickle charge, verify C2 and C3 
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Photo A. A drilled and etched PC be 
$1.50 S & H per order from Far Cira 


'for the Fast Charger is available from for 
18N640 Field Cu. Dundee. IL 60118.. 


All the parts used on this project are avail¬ 
able from Digi-Key Corporation, (800) 344- 
4539. 

Schematic 

The schematic in Figure 1 shows the cir¬ 
cuitry. The left side of the schematic shows 
the programming devices. Shorting jumpers, 
headers with jumper shorting blocks or 
switches can substituted for these devices. 
R6 is shown as two resistors. This allows 
custom values of non-standard resistance by 
using readily available standard resistance 
values and placing them in parallel. 

Figure 3 shows the operating characteris¬ 
tics when recharging a battery. A four-cell 
500 mA hour NiCd pack was subjected to 
the Fast Charger. The chart shows the battery 
output voltage verses time. The start of the 
plot is power applied to the Fast Charger. 
Battery voltage increases with charging and 
then peaks at about 60 minutes into the 
charge. The battery voltage peaks and then 
begins to fall. Fast Charger detects the drop 
in battery voltage and shuts off the fast 
charge current and enters trickle charge at 
approximately 65 minutes into the charge. 

Figure 4 shows the same battery pack 
subjected to Fast Charger after the pack has 
been fully charged. Again the chart shows 
battery voltage versus time. Since the pack is 
fully charged, the battery voltage peaks 
quickly and then the output voltage begins to 
drop. After approximately five minutes and 
30 seconds into the charge. Fast Charge 
detects the drop in battery output voltage 
and changes from fast charging to trickle 
charging. 

1 hope that Fast Charger recharges your 
batteries as easily, quickly and automatically 
as it does mine. Fast Charger allows conve¬ 
nient quick charging of virtually any battery 
pack on the market. 

I would like to thank Jim Keller KD6JWO 
for setting up and programming the HP 
Chart Recorder used for Figures 3 and 4, and 
for building the first “production” unit. Bl 
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Number 7 on your Feedback card 


The Radar Gun Reality 

Ham scientist testifies on electromagnetic radiation. 

Introduction by Wayne Green W2NSD/1 


[You've probably been reading the same me¬ 
dia m iddle about the dangers of cellular tele¬ 
phones and radar guns I have. And by exten¬ 
sion. a danger from our HTs. You 've been read¬ 
ing that there are conflicting data on these dan¬ 
gers. You’ve been reading tripe. 

Hi' are most fortunate to have Ross Adey 
K6UI... one of ours ... as the world expert in 
this controversial field. Ross has been re¬ 
searching the effects of electromagnetic waves 
from DC up through the microwaves. He’s been 
doing this for years. On the off chance that you 
may be interested in reading one of his reports. 
I'm going to reprint his testimony to the Ad 
Hoc Subcommittee on Consumer and Environ¬ 
mental Affairs of the United States Senate 
Committee on Governmental Affairs. Senator 
Joseph Lieberman. Chairman. His testimony 
was given for a "Hearing on health risks posed 
by radar guns: the extent of federal research 
and regulatory development of microwave 
emissions from hand-held radar guns." 

Got all that? 

The testimony was given August 7. 1992. by 
W. Ross Adey. M.D.. of the Pettis Memorial VA 
Medical Center. Loma Linda. California. 

Now. if you have some difficulty in reading 
this technical testimony, just imagine how lit¬ 
tle our average senator got from it... if it was 
even read, which is unlikely. Few of our sena¬ 
tors have any technical background, so all this 
is gibberish to most of them. 


If you ever get in touch with your senator 
you might ask him about the danger of radar 
guns and see what he says. It's good for a 
laugh anyway... Wayne] 

1. Introduction 

Mr. Chairman, thank you for this opportuni¬ 
ty to appear before the Committee. I am 
William Ross Adey, and my testimony is pre¬ 
sented as a private citizen. Since 1977. I have 
served as Associate Chief of Staff for Re¬ 
search and Development at the Pettis Memori¬ 
al VA Medical Center at Loma Linda. Califor¬ 
nia. I am a Distinguished Professor of 
Medicine (Neurology) at the affiliated Loma 
Linda University School of Medicine. My ac¬ 
tivities relevant to this hearing include found¬ 
ing membership in the Biomedical Commis¬ 
sion of the International Union of Radio Sci¬ 
ences, with authority in the USA vested in the 
National Academy of Sciences; and as a con¬ 
sultant to the World Health Organization in 
health problems of nonionizing electromagnet¬ 
ic radiation. I am an elected Fellow of the In¬ 
stitute of Electrical and Electronics Engineers. 
From 1957-1977. I was a faculty member at 
the UCLA School of Medicine and Director of 
the Space Biology Laboratory of the UCLA 
Brain Research Institute. 

For the past 46 years, my research career 
has covered a broad spectrum in neurology 
and the brain sciences, in environmental 


medicine, in biomedical and communication 
engineering, and in cell biology of molecular 
and atomic processes by which cells of 
brain and body tissues communicate with one 

These latter processes have been the exclu¬ 
sive focus of our team’s research for almost 20 
years. We have played a pioneering role in un¬ 
derstanding how body cells “whisper” to one 
another; and in so doing, we have discovered 
some of the keys to understanding how elec¬ 
tromagnetic fields, so weak that some scien¬ 
tists have regarded them as incapable of bio¬ 
logical effects, are detected by living tissues. 
We have studied some of the likely conse¬ 
quences for human health. 

The problem of exposure of a restricted seg¬ 
ment of the population to radar guns is but an 
example of the enormous and ever-growing 
use of systems and devices in our society that 
emit a vastly complex range of electromagnet¬ 
ic fields. The ubiquitous use of electricity 
makes it a factor of great and serious import in 
shaping the future of our society. For the indi¬ 
vidual, these same concerns are likely to touch 
all our lives in very personal ways. 

2. Natural and man-made fields in our elec¬ 
tromagnetic environment. 

In any discussion of biological and biomedi¬ 
cal effects of electromagnetic fields, it is nec¬ 
essary to understand that these fields are oscil- 



Police radar guns are not always hand-held. Instead, many are mounted onto the dashboard, still in close proximity to the officer. Photos by- 
Charles Warrington H'4 IRZW: courtesy of Greenfield. NH. Police Department. 
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fating, meaning that they are waves that move 
through the universe, surging with a succes¬ 
sion of peaks and troughs past an observer. 
These natural waves cover a vast spectrum, or 
range of frequencies. Just as in the piano 
where there is a range of frequencies covering 
many octaves from the low notes to the high, 
so also this electromagnetic spectrum covers 
many octaves. They range from very short 
waves with high frequencies to long waves at 
low frequencies: but they all travel at the same 
speed. 186,000 miles (or 300.000 kilometers) 
per second. 

Amongst the very long waves are those os¬ 
cillating at the power line frequency of 60 cy¬ 
cles per second, or 60 Hz. Their peaks are 5 
million meters, or about 3,000 miles apart. As 
these waves become shorter, we enter the ra¬ 
dio spectrum, where an AM broadcast station 
emitting waves at 1 million cycles/sec (1000 
kilohertz [kHz] or 1.0 megahertz [MHz]) 
sends waves with a length of 300 meters. The 
microwave region of the spectrum begins by 
definition at a frequency of 300 million waves 
per second (300 MHz, waves I meter long) 
and extends by definition to 300 billion waves 
per second, or 300 gigahertz (GHz). At 300 
GHz. the waves are only one twenty-fifth of 
an inch, or 1.0 millimeter long. Police radar 
guns operating at 10 GHz (X-band) and 24 
GHZ (K-band) have wavelengths of 30 mil¬ 
limeters and 13 millimeters respectively (1.2 
and 0.3 inches). 


But this is by no means the limit of the elec¬ 
tromagnetic spectrum. It extends many oc¬ 
taves beyond the millimeter wave band, with 
ever shortening wavelengths and ever higher 
frequencies of oscillation. Millimeter waves 
are succeeded by the infrared spectrum, and 
this in turn by the spectrum of visible light, 
covering barely an octave as wavelengths 
shorten from red to blue. From the visible re¬ 
gion of the spectrum, there is a progression 
through the ultraviolet, to X-rays and ultimate¬ 
ly to the very short cosmic rays from outer 

In a biological perspective, all life on earth 
has evolved in a sea of low-frequency electro¬ 
magnetic fields, generated in part from the sun 
and also from the huge energy of thunder¬ 
storm belts in the Amazon basin and in central 
Africa. In an historical perspective, this natu¬ 
ral electromagnetic environment has been 
vastly perturbed since the beginning of the 
20th century by an ever-increasing level of ar¬ 
tificial electromagnetic fields. 

These artificial fields now bathe us through¬ 
out our lives, in our homes, in the workplace, 
and in the environment. In two important 
ways, they differ from the natural electromag¬ 
netic environment. Firstly, they are typically 
hundreds and in some cases millions of times 
stronger than the natural fields. Secondly, and 
most importantly in this hearing on possible 
health effects of weak microwave exposure, 
most energy of the natural fields occurs at fre¬ 


quencies below 100 cycles per second (100 
Hz). That is, they surge back and forth less 
than 100 times per second as oscillating fields. 
Natural sources, such as the sun, produce only 
small amounts of high-frequency energy in the 
radio and microwave regions of the electro¬ 
magnetic spectrum. 

In contrast, man-made devices and systems 
now expose us all to an electromagnetic envi¬ 
ronment of almost unbelievable complexity 
from conception to death. In addition to low- 
frequency fields associated with electric pow¬ 
er distribution systems and the devices and 
systems operating directly from the power sys¬ 
tem. most urban and suburban environments 
also involve exposures to radio frequency and 
microwave fields. Obviously, the magnitude 
of these exposures depends on proximity to 
the sources; whether, for example, near indus¬ 
trial radio frequency heating systems for plas¬ 
tic molding and sealing plastic surfaces; or to 
radio, TV and microwave transmitters widely 
scattered in most urban and suburban environ¬ 
ments; or in the use of hand-held portable 
transceivers placed close to the head of the us¬ 
er; or in microwave radar sources close to 
body parts, as with police radar guns placed in 
the groin in an operating condition. 

3. The scope of federal research on mi¬ 
crowave emissions. 

With such a vast range of frequencies in the 
electromagnetic spectrum, it is inevitable that 
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to date only scattered segments have been ex¬ 
plored for their biological interactions. Bio¬ 
logical and biomedical research has been re¬ 
stricted by limitations on funding. This has 
come mainly from Federal agencies seeking 
early answers to specific problems in mission 
oriented research. National fashions in re¬ 
search have emerged in consequence. Thus, 
public and congressional preoccupation over 
the past decade with possible hazards of 60 
Hz electric power sources has made it essen¬ 
tially the sole facet of nonionizing electro¬ 
magnetic field research supported by federal 
civilian agencies. 

Until recently, when the National Institute 
of Environmental Health Sciences manifested 
a renewed interest, the US Department of En- 
eigy has been the sole custodian of a Federal 
civilian research program in nonionizing radi¬ 
ation since 1986. At that time, the US Envi¬ 
ronmental Protection Agency eliminated its 
active and highly regarded program. 

Even with a strong focus on 60 Hz bioef- 
fccts, to the exclusion of other urgent prob¬ 
lems. a total DOE budget of less than SS mil¬ 
lion has been seriously inadequate in the 
search for needed knowledge of the mecha¬ 
nisms underlying weak EM field interactions 
with living tissues. For more than ten years, 
there has been virtually no federal civilian 
funding or medical research on effects of ra¬ 
dio frequency or microwave fields. 

Within the Department of Defense, the US 


Air Force has assumed the role of Lead Agen¬ 
cy in microwave research. US Air Force stud¬ 
ies deal exclusively with effects of high level 
exposures, with effects attributable to tissue 
heating. As a matter of policy, the Air Force 
denies existence of biological effects at¬ 
tributable to athennal fields (Erwin. 1988). 
Nevertheless, evidence for athermal bioeffects 
is incontrovertible for both low-frequency and 
radio frequency exposures, and tissue heating 
is not the basis of these interactions. All expo¬ 
sures of law enforcement personnel to radar 
guns are athermal. so that if there are biologi¬ 
cal consequences, models and mechanisms to 
explain these interactions cannot be based on 
heating models that arc the essence of 
ANSI/IEEE guidelines. I shall return to these 
issues in greater detail, including the regulato¬ 
ry aspects. 

3a. Research on biological and biomedical 
effects of microwave fields. 

My principal purpose is to review the scope 
and content of research relevant to possible 
health hazards of microwave emissions from 
traffic radar guns. 

It is important to first address the question 
of what our expectations might be from re¬ 
search on devices or systems viewed as poten¬ 
tial environmental health hazards. It is the 
premise of protagonists of police radar guns 
that there is no significant risk from these mi¬ 
crowave exposures. To the contrary, their doc¬ 
umentation may be generously interpreted as 


only showing that, at best, there is no proven 
hazard. 

Although limited in scope by totally inade¬ 
quate funding from either federal or other 
sources over the past decade, research in the 
USA and elsewhere on bioeffects of athermal 
RF/microwave exposures has contributed 
strong indicators that the possibly hazardous 
nature of these exposures must be seriously 
considered. 

Two major streams of new knowledge have 
emerged. On the one hand, epidemiology 
studies have addressed human diseases that 
now appear ever more closely related to envi¬ 
ronmental electromagnetic field exposure. On 
the other, laboratory studies in cells, tissues 
and animal models have disclosed in consid¬ 
erable detail many of the fundamental mecha¬ 
nisms by which extremely weak electromag¬ 
netic fields interact with cells and tissues. 

As I pointed out at a related hearing by the 
Subcommittee on Natural Resources of the 
House Committee on Science, Space and 
Technology (7/25/90). it is important to em¬ 
phasize that these studies at the cell and 
molecular level have built, and continue to 
build, a series of critically important bridges 
between laboratory science and human epi¬ 
demiology; so that it is no longer possible to 
say that mechanisms mediating interactions of 
electromagnetic fields with biomolecular sys¬ 
tems remain unknown with respect to poten¬ 
tial health problems. 







































In many respects, studies of mechanisms 
provide essential signposts and directives that 
will determine the very nature of further epi¬ 
demiology studies. For example, laboratory 
studies have revealed enhanced effects of 
chemical cancer promoters in joint actions 
with electromagnetic fields; thus, the epi¬ 
demiological hunt for the basis of increased 
cancer risk now invites detailed consideration 
of possible joint effects of environmental 
chemical pollutants and electromagnetic 
fields. For operators of police radar guns, for 
example, there is the question of long-term 
concurrent exposure to automobile exhaust 
fumes as a possible adjuvant factor. 

4. Health-related effects of athermal 
RF/microwave fields; laboratory studies in 
cells and tissues. 

ANSI/IEEE guidelines consider tissue heat¬ 
ing as the sole premise on which to base safe¬ 
ty standards, precluding from any considera¬ 
tion the very existence of athermal interac¬ 
tions. It is therefore imperative to identify by 
specific citations some of the findings in 
much weaker athermal exposures that may 
bear, directly or by extrapolation, on potential 
human health hazards. 

The following account describes RF/mi¬ 
crowave field effects at athermal exposure 
levels, substantially below limits permitted 
under ANSI/IEEE guidelines. Virtually all 
have received some form of federal support. 


Most laboratory tests with RF/microwave 
fields at frequencies below 1000 megahertz 
(1.0 gigahertz) have reported effects of low- 
frequency modulation, or periodic interrup¬ 
tion, of the high-frequency carrier wave. If a 
long-range radar transmitter is used (not a po¬ 
lice radar gun), the signal is typically “pulsed” 
at frequencies from 5 to 1000 pulses per sec¬ 
ond; or the signal may be rhythmically modu¬ 
lated with a sine-wave signal, typically at fre¬ 
quencies below 100 Hz. At carrier wave fre¬ 
quencies below 1000 MHz, bioeffects have 
been reported with unmodulated c arrier waves 
only with fields sufficiently intense to cause 
tissue heating. 

4a. Summary of major effects of modulated 
RF/microwave fields. 

A gamut of effects has been reported, most 
confirmed in independent studies in different 
laboratories. They relate to a hierarchy in the 
ordering of biological systems. 

i) Modification of calcium binding at cell 
surfaces has been a pivotal observation, con¬ 
firmed in many studies (Bawin et al., 1975; 
Blackman et al., 1979, 1985; Dutta et al., 
1984; Lin-Liu and Adey, 1982). Calcium is 
the key messenger, carrying messages (from 
hormones, antibodies, neurotransmitters and 
chemical cancer promoters) from cell surfaces 
to the interior. Calcium also mediates signals 
between cells that prevent unregulated cell 
growth and tumor formation. 

ii) Actions on cells of the immune system. 


The body’s immune system is the fortress 
built by nature against infection and the 
creeping claws of cancer. Reduced immune 
competence is therefore followed by dire con¬ 
sequences for the individual, whether it re¬ 
sults from aging, from the ravages of infec¬ 
tions such as AIDS, or from environmental 
chemical pollution. Lymphocytes of the im¬ 
mune system can be “targeted” against tumor 
cells, destroying them by breaking their cov¬ 
ering membranes. 

A malignant tumor of the lymph glands of 
the groin ( malignant lymphoma) has been re¬ 
ported in users of police radar guns. In studies 
with cell cultures, athermal microwave fields 
(450 MHz, 1.5 mW/cm 2 ) with 60 Hz modula¬ 
tion reduced by about 20 percent the killing 
capacity ( cytotoxicity) of lymphocytes target¬ 
ed against human lymphoma cells (Lyle et al., 

1983) . Unmodulated 450 MHz fields had no 
effect. These fields also disrupted by up to 60 
percent activity of enzymes that act as internal 
messengers inside lymphocytes, including 
messages regulating cell growth (Byus et al., 

1984) . 

iii) Modification of enzyme activity regulat¬ 
ing cell growth. A series of studies in different 
laboratories have reported sensitivities to 
modulated RF/microwave fields of growth¬ 
regulating enzymes located within widely dif¬ 
fering types of mammalian cells (Byus et al., 
1984, 1988; Krause et al. 1990). In confirma¬ 
tion of the athermal character of these interac- 
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lions, they have been shown to depend on the 
presence of low-frequency modulation, rather 
than simply on field intensity; and more 
specifically, to relate to a narrow band of 
modulation frequencies in a fashion described 
as a frequency window. These phenomena are 
quite inconsistent with thermal models. 

iv) DNA synthesis in cultured mammalian 
cells following exposure to increasing mi¬ 
crowave fields at constant temperature. Cul¬ 
tured human blood lymphocytes and human 
brain cells can be exposed to increasing levels 
of 2.45 MHz CW microwaves, but maintained 
at their normal 37 degree Centigrade environ¬ 
ment. Under these conditions, they synthesize 
DNA with a sharp peak in the response in a 
narrow range of field intensities (Cleary et al., 
1989). This is an intensity window, also quite 
inconsistent with thermal models of interac- 

4b. The millimeter wave region: bioeffects 
of fields similar to those in police radar guns. 

Police radar guns operate with a continuous 
wave (CW) signal al either X-band (10 GHz) 
or K-band (24 GHz). Their frequencies are 
high enough to resonate directly with the vi¬ 
brations of biological molecules or portions of 
these molecules. These direct molecular inter¬ 
actions do not occur at lower frequencies. 

Biomolecular and cell research in this spec¬ 
tral region has been meager. Studies in solu¬ 
tions of DNA and of growth effects in bacte¬ 
ria have yielded conflicting results that may 


relate to extreme technical difficulties not en¬ 
countered at lower frequencies. There are ma¬ 
jor problems in the engineering of suitable ex¬ 
posure systems, in ensuring biocompatible ex¬ 
posure devices, and in evaluation of experi¬ 
mental data for physical and biological arti¬ 
facts. 

4b. 1. Cell growth responses to millimeter 
wave exposures. These studies may have spe¬ 
cial significance. They have opened new 
doors to understanding mechanisms that un¬ 
derlie bioeffects of extremely weak millimeter 
wave fields. The definitive findings are the 
product of a single team of highly competent 
German scientists, collaborating for the past 
15 years within the framework of the presti¬ 
gious national Max Planck organization 
(Grundler et al., 1977; Grundler and Keil- 
mann, 1978). 

Their work has examined effects of mil¬ 
limeter wave fields on growth of yeast cells, a 
cell type commonly used in biological and 
biomedical research concerned with cell 
growth and genetic mechanisms. We are con¬ 
cerned here with process, with mechanisms al 
a level so fundamental in living systems that 
they are found in most, if not all. cellular or¬ 
ganisms. By extrapolation, these studies raise 
questions about the possibility of comparable 
effects in human tissues exposed to fields of 
the type produced by police radar guns. At the 
same time, it must be emphasized that only 
with much further research can we determine 


the validity of this interpretation. 

In the first studies by the German team, 
yeast cell cultures were irradiated with contin¬ 
uous wave millimeter fields at field intensities 
of a few milliwatts/cm 2 . The growth rate was 
considerably enhanced or reduced depending 
on the field frequency around 42 GHz, with a 
succession of peaks and troughs at intervals of 
about 10 MHz. In agreement with our earlier 
analogy with a piano, the cells’ growth re¬ 
sponse appeared finely tuned, lo the frequency 
of the applied field. Careful temperature mon¬ 
itoring excluded a trivial thermal origin for 
this effect. Repetition of this experiment con¬ 
firmed that yeast culture growth is indeed af¬ 
fected by weak microwave radiation in a fre¬ 
quency-selective manner (Grundler et al., 
1983; Grundler and Keilmann. 1983). 

These early experiments have been sub¬ 
stantially improved and extended (Grundler, 
1990). Growth of single yeast cells has been 
measured microscopically, and orientation of 
each cell controlled with respect to the im¬ 
posed field (Grundler and Kaiser, 1992). 

A notable finding in these recent studies is 
that the sharpness of the tuning increased as 
the intensity of the imposed fields decreased; 
but the tuning peak occurred at exactly the 
same frequency as the field intensity was pro¬ 
gressively reduced. Moreover, clear responses 
occurred at incident field levels of 5 pico- 
watts/cm 2 . about one million times below 
field levels permitted under ANSI/IEEE 
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guidelines for millimeter wave exposure. 

What do these studies suggest about a 
threshold, or lower limit for sensitivities to 
these weak fields? Theoretical and experi¬ 
mental modeling has gone hand in hand with 
biological studies. New conclusions are strik¬ 
ing, even challenging, with respect to poten¬ 
tial health hazards. Professor Friedemann 
Kaiser, a theoretical physicist with the Max 
Planck organization and a world authority on 
weak millimeter wave interactions (Kaiser, 
1983. 1988). concludes that, in interactions 
between an imposed field and an oscillator 
within a cell. “. . . imposed fields can be ac¬ 
tive even at intensities near zero” (Grundler 
and Kaiser. 1992). In other words, a lower 
limit or threshold would not exist. 

Research at the other extreme in the elec¬ 
tromagnetic spectrum with 30 and 60 Hz elec¬ 
tric power fields also support this concept. 
Theoretical and experimental studies at the 
University of Oxford by McLauchlan (1992) 
conclude that sensitivities in biomolecular 
systems may exist even at the lowest levels of 
magnetic energy input. Based on interactions 
between magnetic fields and chemical forms 
known as “free radicals” there can be “an 
enormous effect of a small magnetic field on a 
chemical reaction, and the effect begins at the 
lowest applied field strength.” 

5. Physical and engineering aspects of oper¬ 
ator exposure to radar gun exposures. 

If extremely weak millimeter wave fields 
can interfere with mechanisms regulating cell 
growth, are radar gun operators exposed in 
ways that might pose risks? 

5a. What field intensities exist at the aper¬ 
ture of radar guns? 

Many thousands of measurements have 
been made by Fisher (1991) in the period 
1982-1991. For X-band (10 GHz) models 
popular in the early 1980s, the average anten¬ 
na aperture power density was 3.36 mW/cm 2 
for fixed-mount devices, and 2.66 mW/cm 2 
for hand-held devices. With later development 
of K-band (24 GHz) technology, the average 
aperture power density dropped to 0.93 
mW/cm 2 for fixed-mounted systems and 
0.69 mW/cm 2 for hand-helds. 

These incident field levels are approxi¬ 
mately one million times higher than incident 
fields changing growth of cells by direct ex- 

5b. Are there circumstances in which all or 
most of this energy would reach the surface of 
the body? 

Fisher's (1991) extensive evaluation of mi¬ 
crowave exposures encountered by traffic 
radar operators states that with hand-held de¬ 
vices. “when it is placed in the operator’s lap, 
100% of the aperture power density would be 
incident upon portions of the radar operator’s 
body that are in contact with the antenna’s 
aperture. Radar operators who place the hand¬ 
held device in their laps or inadvertently point 
the antenna towards themselves will find 
themselves in the HPD (High Power-Density) 
region of the antenna, with exposure to more 
than 1.0% of the aperture power density.” 

5c. Will most of this energy enter the body 


or will it be reflectedfrom the skin? 

As discussed in the next Section, relatively 
little reflection of millimeter waves occurs at 
the body surface. Most field energy penetrates 
the body surface and is absorbed by body ds- 

5d. If the field enters the body, how deeply 
will it penetrate before dropping to levels less 
than those shown to alter cell growth ? 

Millimeter waves are rapidly attenuated as 
they penetrate the body surface. This rapid 
weakening of the field is due to energy ab¬ 
sorption by water molecules. In engineering 
terms, this attenuation is measured at 17-20 
decibels/millimeter. In more familiar terms, as 
little as 1.0 percent of the field energy at the 
body surface will be found 1.0 millimeter be¬ 
low the surface; and at a depth of 3 millime¬ 
ters (one-eighth of an inch), the field intensity 
will be one-millionth of that at the surface. 

How do these physical properties of the 
body determine the actual tissue field levels 
from operating radar guns in close contact 
with the body surface? It appears a reasonable 
conclusion that for antenna aperture densities 
of 1-3 milliwatts/cm 2 . fields at picowatt lev¬ 
els will be found at depths of 3 millimeters: 
and as noted above, there is evidence that mil¬ 
limeter wave fields at this intensity can modi¬ 
fy cell growth. 

5e. Are organs such as the testis or lymph 
glands in the groin close enough to the body 
surface to be exposed to significant field lev¬ 
els? 

I now wear the hat of an anatomist with 
more than 30 years’ experience in teaching 
and research in the anatomy of the human 
body in the Australian medical schools of the 
Universities of Adelaide and Melbourne, in 
the University of Oxford, and at the Universi¬ 
ty of California at Los Angeles. 

As Gray's Anatomy points out, “The skin of 
the testis is extremely thin.” It is devoid of fat, 
so that the scrotal contents may be transillu- 
mined with a flashlight. In consequence, the 
testis itself has a very narrow separation from 
the skin surface, typically not exceeding 2 
millimeters. Thus, picowatt level fields may 
be anticipated in the outer zones of the testis 
from incident fields on the skin surface in the 
low milliwatt range. 

A similar situation pertains for the lymph 
glands of the superficial inguinal group in the 
fold of the groin. Malignant lymphoma has 
been reported in lymph glands in this region 
in association with exposure to police radar 
guns. By reason of the arrangement of major 
ligaments and fascial sheets in this region, 
these lymph glands lie close to the overlying 
skin, with minimal amounts of fat separating 

6. Epidemiology of human microwave ex- 

For the millimeter wave spectrum, there 
have been no epidemiological studies. For 
other parts of the microwave spectrum, some 
findings in limited studies may be relevant by 
extrapolation to millimeter wave exposures. 

Szmigielski et al. (1988) examined cancer 
incidence amongst Polish career military per¬ 


sonnel. The major exposure was to radar mi¬ 
crowave fields, but exposures to 50 Hz power 
fields were also involved. Differences in can¬ 
cer rates between exposed and unexposed 
subjects were large, with rates generally six 
times higher in exposed than in unexposed 
subjects. Most malignancies were reported as 
lymphomas and leukemias. 

Yugoslav microwave workers have shown 
abnormalities in blood lymphocyte chromo¬ 
somes (Garaj-Vrhovac ct al., 1990) in studies 
that compared these findings with similar, 
more severe changes in vinyl chloride work¬ 
ers. Exposures were of long duration (8 to 25 
years, mean 15 years). Microwave power den¬ 
sities at the work sites were in the range 10 to 
50 microwatts/cm 2 , or approximately 1 per¬ 
cent of levels permitted under ANSI/IEEE 
guidelines. These same researchers produced 
similar chromosome abnormalities in mam¬ 
malian cell cultures exposed briefly (15, 30 
and 60 min) to a 7.7 GHz field at an intensity 
of only 0.5 mW/cm 2 , or one-twentieth of lev- 
els permitted in the revised ANSI/IEEE 
guideline. 

The long exposures experienced by these 
Yugoslav workers raises questions about pos¬ 
sible effects of cumulative dose, a factor also 
raised in case reports of police radar gun oper¬ 
ators. This problem was addressed directly in 
studies of brain tumor incidence in RF/mi- 
crowave workers by the National Cancer In¬ 
stitute (Thomas et al., 1987). Microwave 
workers were grouped by length of exposure 
in 5-year cohorts. No measurements of field 
exposures were available. Incidence of malig¬ 
nant brain tumors (astrocytomas) was pro¬ 
gressive with length of exposure. For those in 
excess of 20 years, the risk was 10 times con¬ 
trol levels, if they were simultaneously ex¬ 
posed to microwaves and soldering fumes, 
electronic solvents and a variety of other 
chemicals. All the excess risk was for those 
engaged in design, manufacture, repair and 
installation of electrical or electronic equip¬ 
ment. suggesting joint actions of chemical 
factors and RF/microwave fields, as already 
discussed. 

7. Regulatory considerations: the 
ANSI/IEEE guidelines. 

The results of much research presented 
here leave little doubt about the reality of 
athermal bioeffects of RF/microwave fields 
and their importance with respect to potential 
human health hazards. Nonetheless, this 
knowledge has yet to take its place in any 
safety guidelines. Those private bodies pre¬ 
suming to advise government, industry and 
the general public have produced guidelines 
based solely on tissue heating thresholds. 

In the absence of federal regulations relat¬ 
ing to any environmental electromagnetic 
field exposure, limits promulgated as “guide¬ 
lines” by the American National Standards In¬ 
stitute (ANSI) became the de facto standards 
for occupational and non-occupational expo¬ 
sure in 1982 (ANSI Standard C95.1-1982, 
covering the spectrum from 300 kHz to 100 
GHz). Subsequent revisions of the ANSI 
C95.1-1982 Standard, now known as IEEE 


36 73 Amateur Radio Today • May, 1994 




C95.1-1991. were undertaken in behalf of AN¬ 
SI by Subcommittee 28 of the IEEE Standards 
Coordinating Committee (SCC28). 

By uncompromising adherence to thermal- 
izing levels of exposure (10 mW/cm 2 ) at fre¬ 
quencies above 1.5 GHz as the sole basis for 
human health concerns, the new ANSI/IEEE 
guidelines raise questions of objectivity in 
reviewing available evidence. There has been 
a willful refusal to consider the significant 
volume of highly credible scientific evidence 
on athermal effects, dismissed by the co-chair 
of Subcommittee SCC28, Dr. Eleanor Adair 
(1990). as “today’s grab bag of contradic¬ 
tory or unreplicated evidence and miscel¬ 
laneous theory, falling far short of credibil¬ 
ity." 

Worse, the ANSI/IEEE guidelines appear to 
have become a refuge for special interests for 
whom the very existence of health problems at 
athermal levels of exposure would have im¬ 
portant consequences. For example. Fisher 
(1991) in his engineering review of mi¬ 
crowave exposure levels encountered by po¬ 
lice traffic radar operators concludes that 
"with a high degree of certainty, microwave 
exposure levels encountered by these opera¬ 
tors is less than 1 % of the maximum exposure 
level of 5 mW/cm 2 established in ANSI stan¬ 
dard C95.1-1982. Because of this (sic) stan¬ 
dards and the results of this experimental re¬ 
search. we are able to conclude with a high de¬ 
gree of certainty that there is no evidence to 


support the allegation that police traffic radar 
operators are at risk due to prolonged expo¬ 
sure to microwave emissions from their radar 
units.” 

Thus are uninformed engineering opinions 
on some of the most complex of medical prob¬ 
lems foisted on an unsuspecting public. 

8. Recommendations. 

1. As an emergent general conclusion, it ap¬ 
pears that cognate Federal regulatory agencies 
should assume direct responsibility for devel¬ 
opment and implementation of urgently need¬ 
ed safety guidelines for RF/microwave expo¬ 
sures. This had been a long-standing require¬ 
ment, made more urgent if a national patch- 
work of separate state and local enactments is 
to be avoided. These tasks should not be left in 
the hands of private bodies, all too often sus¬ 
ceptible to pressures of special interest groups. 

2. Future developments in safety guidelines 
should encompass the highly credible body of 
information on athermal bioeffects, including 
effects of modulation patterns on RF/mi¬ 
crowave fields, and growing evidence on 
biomolecular interactions with millimeter 
wave fields. 

3. There is an urgent need for a national 
civilian research program on medical effects 
of RF/microwave exposures. This program 
should encompass both epidemiological and 
laboratory studies, with special emphasis on 
industrial and military exposures. This re¬ 


search initiative should recognize the impor¬ 
tance of cooperative international efforts, par¬ 
ticularly through mechanisms of the World 
Health Organization and related bodies, in¬ 
cluding the International Telecommunications 
Union and the International Union of Radio 
Sciences (URSI). It is pertinent that the Ger¬ 
man Government has recently developed a na¬ 
tional program of fundamental bioelectromag- 
netic research through its prestigious Max 
Planck organization, with a strong focus on 
athermal millimeter wave interactions and ac¬ 
ceptance of the physical principles enunciated 
in this testimony as a point of departure. 

A Summary by Wayne 

I hope Ross won't be irritated that I’ve edit¬ 
ed out two full pages of references. 

In case the language of Ross ’ testimony be¬ 
fore the Senate n os too obscure for you. what 
he said was that yes. police radar guns can 
cause cancer. And yes. cellular telephones can 
cause cancer, as can ham rigs, if you’re not 
careful. This is the same stuff I’ve been telling 
you and has been resisted by some of our more 
obtuse brethren. 

It does appear that a 2m HT pmbably won't 
cause much harm . . . unless you're running 
PL tones. Those are the real mischief makers. 

The only standards we have have to do with 
power levels that cook our flesh. Research has 
now shown that power levels a million times 
weaker can harm us. B 
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73 Review 


The ICOM IC-2iA 
Micro HT 


ICOM America, Inc. 
2380 116th Ave N.E. 
Bellevue WA 98004 
Telephone: (206) 450-6088 
Price Class: $380. 



Meet the everrshrinking HT. 


V V small enough to drop into your pocket a fair amount of the public service band ac- 
or purse without so much as a bulge? To- tion. CTCSS encode/decode and DTMF pag- 
day's walkies just aren't small enough to take ing functions are built in. In the easy mode, 


ized model. This tiny radio sports the emerg- (At 13.8 volts, you get 5 w 


w style of slide-in battery which fits in 


e of power output greatly helps conserve th 


the rig to a minimum. Where's the radio? I’ve tery, but it's less than most HTs put out. No 
seen microphones bigger than this thing. At current rating is printed on the battery pack, 
only 2.3' x 3.6* x 1.2*. this is as small as it but in a separate list of available options I dis- 
gets! And even with the battery pack in- covered that the 7.2 volt battery is rated at 


stalled, the whole shebang weighs only a little 400 mAh. That's about two-thirds the current 


over nine ounces. With rigs this size, there's 
just no excuse for leaving them home. 


Thi, „d,o ,, P ,, “There’s a whole new slz 

;n:ir«£ generation of ultra-small £« 

tion Rather than the HTS COmi/lQ arOUHCt, no1 
usual array of but- « . .. y° L 

tons, this one has 3/ICf ICOM flQS led ttie car 

only seven of them to pac 

operate all the ad- pdCK Willi If IIS you 

miniaturized model." £ 

pact in today's Y ou 

walkies. Plus, of course, the squelch, volume holder for 6 AA cells, so you 
and rotary dial knobs are on top, just as with having power at all times. Of 


it you like. So how do you control all that stuff small, 


gence" modes. Essentially, they’re menus ized material, 


HT packs but, then, this radio 
s-half to two-thirds the size of 
___ the average HT! 

Considering the 
' w size of the pack- 
rngU age, 400 mAh is 


not enough for 
you, though, you 
can buy bigger 
packs which give 
you longer operat- 


which let you set up all the parameters. The Al 
twist refers to your ability to lock yourself oul 
of what you don't feel ready to use. In fact, 
there's one mode in which the various fea¬ 
tures begin to appear gradually as you accu- 


tactile feedback when pressed. Above the 
PTT is the function button, which lets you use 
the other buttons for multiple operations. 
There's a two-color LED which turns green 
when the squelch is open and red when 


s using the radio. As a seasoned you're transmitting. On the right side is 


ham, it’s hard for me to judge the usefulness 
of such an approach, but, to a newcomer, it 
might be handy in avoiding contusion while 
learning gradually. 

For such a tiny box, this radio does a lot. It 
transmits from 140-150 MHz, and the wide- 


ber cover, under which are the mike, ear¬ 
phone and external power input jacks. Over¬ 
all, the rig seems especially weatherproof, 
except for where the battery enters. 

The coaxial DC power input jack lets you 
run the rig on anything from 6 to 16 VDC, 
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which means you can use it on car power 
without a separate regulator. But don't think 
you're going to go down to Radio Shack and 
make up your own power cable, because 
ICOM has used a modified version of the 
coaxial jack I’ve never seen before. As far as 
I can tell, only their cord will fit. Also, unless 
you buy the quick-charger, you must charge 
the battery through this jack; there’s no jack 
on the battery pack itself. This involves some 
inconvenience, as you can’t use the rig while 
you're charging the battery, but it also has a 
point: The radio maintains the memories via 
an internal, rechargeable battery, which also 
gets charged when you charge the main bat¬ 
tery. By the way, the backup battery will keep 
your data for about two months with no power 
applied, so it shouldn't be a problem unless 
you hardly ever use the rig. 

The rubber duck antenna is one of the 
nicest I’ve ever seen. It’s not much longer 
than the radio itself, which is a welcome 
change from some of the small rigs which 
have huge antennas. Also, this one's both 
thin and extremely flexible above the bot¬ 
tom inch and a half or so. A cool quacker. 
Also included are a hand strap, belt hook 
and, of course, a wall cube charger. 

Getting Started 

The IC-2iA jams virtually all the goodies, 
such as CTCSS, DTMF squelch and such, in¬ 
to this little box. As initially configured, you're 
locked out of most of the good stuff. At first, 
all you get are 10 memories and one VFO 
frequency. Nothing else—not even repeater 
offsets! This is because the radio's default 
state is something called “easy mode.” De¬ 
signed for rank beginners, easy mode just 
gives you the bare minimum for simplex oper¬ 
ation. But, recognizing that nearly all VHF 
ham communications in the U.S. are via re¬ 
peaters, ICOM explains, toward the end of 
the short manual, how to get into the full-fea¬ 
tured mode long enough to pick an offset. 
They also tell you how to set a CTCSS tone 
frequency. Other than that, you are referred 
to a separate set of instructions called the 
“Tech Talk." I found no such Tech Talk with 
the review rig, so I called ICOM. Apparently, 
some early units were shipped without it re¬ 
quiring you to get it through your dealer. They 
assured me. though, that current units all 
have the Tech Talk included. 

The Tech Talk manuals are simple, well- 
written and illustrated instructions which show 
you how to use the various features available 
in the full-function mode. Now you can get to 
the 100 memories, set scan limits, scan type, 
power-on and power-off timers (the radio has 
a built-in clock), program phone numbers and 
autopatch codes (which include the A, B, C 
and D codes) into the autodialer, set up the 
DTMF code squelch options, change the bat¬ 
tery saver interval, skip and hide memories, 
you name it. There are even settings for LCD 
contrast and turning off the green “receive" 
LED to save power. 

The Menu Interface 

Cramming all this stuff onto seven buttons 


was quite an achievement! The use of menus 
is a great help, and I suspect we'll see more 
walkies with this type of control. Basically, 
you hold the “S“ button while turning the ro¬ 
tary dial knob and the radio steps through all 
the functions which are accessible with the 
menus. The sequences aren't hard to do, but 
keep the Tech Talk sheets handy until you 
memorize the most common sequences. 
Luckily, once you get everything into memory, 
it's a piece of cake to go to a memory chan¬ 
nel and start talking. 

The Modes 

There are four modes: 

1) Easy: You get 10 memories and a VFO 
frequency. That's it. But, if you've already set 
repeater offsets into those memories or the 
VFO from one of the advanced modes, they 
still work. 

“The IC-2iA jams virtually 
all the goodies, such as 
CTCSS, DTMF squelch 
and such, into this 
_ little box.” _ 

2) “Growing-type" Al: At first, very few fea¬ 
tures appear. As you build up hours of use 
with the rig and perform the various opera¬ 
tions you are given, you get more features. 

3) “Select-type” Al: You get to pick which 
features you want to appear and which you 
don't. The functions are ordered into seven 
groups, each starting with a letter in the word 
“special." The display shows the letters of the 
selected groups. This could be handy if. for 
example, you never use DTMF squelch and 
would like its menus to go away, uncluttering 
the operation of the rig somewhat 

4) “All-type" Al: This is the full-function 
mode, and most users will want to leave it 
this way. 

On the Air 

Like most ICOM receivers, this one is quite 
sensitive, even well outside the ham band. 
Selectivity is fairly good; you can tell when 
you're 5 kHz off. (Some rigs are so wide you 
can't tell no matter how hard you try.) The 
case doesn't get very warm when transmit¬ 
ting with the 7.2 volt battery but. then, it 
shouldn't with a 1 watt transmitter. Still, trans¬ 
mit efficiency must be fairly decent or you'd 
feel it after a minute or so of key-down time. 

The receive audio is a little tinny, but it’s 
quite loud for such a small rig. In fact, it's sig¬ 
nificantly louder than my normal-sized HT, 
which is great for using the rig in the car. You 
might actually be able to hear this one at 
highway speeds. 

The transmit audio is a different story. Ev¬ 
ery contact I made began with the other oper¬ 
ator’s saying something like, “Gee, your au¬ 
dio is pretty muffled. I can understand you, 
but it ain't great" I listened to it through my 
other walkie, and they weren’t kidding. A call 


to ICOM confirmed that this model tends to 
be a bit bassy. Looking at the front panel. I 
could find no microphone hole! It turns out 
they use a channel in the plastic which picks 
up sound through the speaker holes and 
sends it to the mike. It seems to lose most of 
the higher frequencies. 

At ICOM's suggestion, I even opened my 
rig to make sure the channel wasn’t blocked 
by a stray bit of glue, but it was clear. They 
told me that some owners have drilled a little 
hole over the mike, giving it direct sonic ac¬ 
cess and dramatically improving the audio. If 
you decide to do this, I suggest you open the 
rig and remove the mike first, so you don't 
drill into it. You may not find it necessary, 
though. Even if you do sound a bit muffled, 
you certainly can be understood. 

What I Liked 

This thing is really small. With its nice, 
flexible antenna, it's easy to take it any¬ 
where, even when you might leave a big¬ 
ger radio home. Once all your data is pro¬ 
grammed in, selecting memories and using 
them is easy. Setting a frequency into the 
VFO is fairly quick, too, despite the lack of 
direct keypad entry. The receive audio is 
nice and loud. Though not rich-sounding, 
it's very intelligible. Even with no keypad, 
you can send autopatch numbers. 

What I Didn't Like 

With something this new and different, it’s 
reasonable to expect some bugs and prob¬ 
lems. Here’s what I found: 

Despite the menu system, this radio is a bit 
harder to program than some other HTs. Con¬ 
trolling all those features with so few buttons 
was bound to make things messy. Without 
the large Tech Talk sheets by your side, you 
are bound to forget how to operate the more 
advanced functions. A wallet-sized cheat 
sheet is provided, but it covers only a few 
easy-mode functions. A complete one for the 
all-type Al mode would be very welcome. 

Unlike on most HTs, there is no automatic 
repeater offset function. If you set a frequen¬ 
cy into the VFO which requires a different off¬ 
set direction than the previous one, you'll 
have to go to DUP mode to change the offset 
from + to - or vice versa, or even to select 
simplex. 

Finally, you can’t use the radio while the 
battery is charging, even if you have another 
battery pack or an AA cell holder, because 
the standard charger connects through the 
rig. It isn't clear from the illustrations whether 
you can put the supplied battery into the 
quick-charger without the radio: the drawing 
shows it going in while attached. With the big¬ 
ger batteries, it appears you can, though. 

Conclusion 

The IC-2iA represents a bold move by 
ICOM to create a new generation of micro 
HTs. If you want a really small HT with all 
the features currently dreamed up, the IC-2iA 
just might fit your needs. You sure won't 
leave it home because it's too big to carry 
around! Q 
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73 Review 


by Arnie Johnson S1BAC 


The ICOM IC-737 HF 
All-Band Transceiver 


ICOM America, Inc. 
2380116th Ave. N.E. 
Bellevue WA 98004 
Telephone: (206) 450-6088 
Price Class: $1,800 


A first-class rig, with all the right features. 


H ow many of you have ever wanted to up¬ 
grade your HF equipment but became 
confused by all of the features different man¬ 
ufacturers offer? Size and shape? Bells and 
whistles? Will it do this or that? Can I use it 
mobile? How forgiving is it to operate at a 
high SWR into the wet noodle antenna hang¬ 
ing out the window? And the final, ever-pre¬ 
sent question: How much ? 

Of course, there are many more questions 
we tend to ask when we are mortgaging the 
wife and kids to purchase that new HF rig 
and one of the biggest is: Is it worth it? Let's 
find out. 

Any radio I get my hands makes me to 
wonder about many things: the ability to use 
the radio as my base rig or take it mobile; 
whether or not there's a built-in antenna 
tuner; the ability to operate SSB, CW, AM, 
FM, and RTTY/AMTOR/packet; ease of oper¬ 
ation; number of memories; etc. 

Thanks to being in the right place at the 
right time (in the 73 office when a big box 
from ICOM came in addressed to Associate 
Publisher David Cassidy N1GPH), I got 
a chance to use and review one of ICOM’s 
latest and greatest pieces of HF equipment, 
the IC-737. I almost asked to borrow David's 
Outbacker mobile antenna to use it on 
the way home, but figured I might be press¬ 
ing my luck a bit too much (a bird in the 
hand is worth two in the bush, etc.), so I 


had to wait until I got home. 

My wife gave me that "not another toy" 
look as I brought the box into the house, but 
seemed a bit happier when I told her that I 
hadn't bought it but was reviewing it for 73. 

First Impressions 

As I opened the box, I was pleased to see 
that ICOM packed the equipment as well as 
they did many years ago when I bought my 
last new radio. Enclosed was the radio (with 
carrying handle on the side, just like my IC- 
701), and inside another smaller box were 
the hand microphone, stereo plug (for CW 
operation), DC power cable, and two fuses 
(20A for the power cable and 4A for internal 
circuitry in the PA), and “Yes, Virginia. ICOM 
still fuses both the positive and negative pow¬ 
er leads." 

One of the first things I do when I see a 
new radio is look at the labels on the front 
panel to see if I can figure them out without 
having to open the instruction manual (heav¬ 
en forbid). Of the 48 buttons and 11 knobs, I 
only had questions on the operation of five 
buttons. I don't think that's too bad for a new 
state-of-the-art radio. 

It didn't appear that those unknown buttons 
should stop me from firing up the IC-737, so I 
connected the hand mike, hooked the DC 
power cord to my 20A Astron. connected the 
DC cable to the back of the rig, and took my 


triband beam antenna coax from its switch 
box and started to screw it on the back of the 
rig. That’s where I ran into a little problem: 
The IC-737 has two coax connectors on the 
back. What's up, Doc? Well, the ANT 2 re¬ 
ceptacle had a plastic cover on it, so I hooked 
my beam up to ANT 1. That answered a 
question on one of unknown buttons on the 
front panel, a choice of Antenna 1 or 2. More 
on this later. 

Power switch ON. No smoke, just normal 
sounds out of the speaker on the top of the 
radio. The frequency tuning knob in the front 
center had a nice free feel to it as I moved 
through the band. Volume control offered a 
nice range of audio and the outer knob 
squelch worked fine. Many operators have 
large fingers, but I think the size of the knobs 
will allow everyone to use them easily. The 
only two that might be a bit small are the RF 
PWR and COMP LEVEL, which don’t get 
changed too much anyway—just set 'em and 
forget 'em at max smoke and mid-point. 

Testing 

Because I had moved out of my beam an¬ 
tenna's 2:1 area I figured I would test the in¬ 
ternal antenna tuner’s ability to bring my an¬ 
tenna back into range. I selected TUNER and 
was happy to see a small light in the button 
come on to show selection. I then touched 
Continued on page 46 











The ICOM IC-737 

Continued from page 44 

the TUNE button, noticed needle movement 
on the combination S/RF meter, and watched 
the indications show tuning. As advertised (I 
peeked in the book for the times), in less than 
seven seconds, probably more like three sec¬ 
onds, it was tuned to 1:1. That's neat! I love 
it! Certainly faster than my trusty faithful old 
companion three-knob Dentron Super Tuner. 

I decided to see what the rest of the bands 
would do. so I took a stab at UP and DOWN 
buttons to change bands. That worked also, 
but at 1 MHz steps. I also heard some 
whirring and figured that the automatic anten¬ 
na tuner was making corrections on the fly, at 
least to get close. This isn't so bad, I thought. 

Next was the use of the number buttons on 
the pad, listed as 1.8 (1), 3.5 (2), 7 (3), 10 (4), 
14 (5), 18 (6), 21 (7), 24.5 (8), 28 (9), and 29 
(0). Each button pushed took me to a fre¬ 
quency in that band and the proper mode. 
This radio is a piece of cake to operate! 

The next button I tried was the FREQ-INP. 
I typed in the desired frequency on the num¬ 
ber pad, pressed ENT, and there I was. This 
is too easy! 

Since neither my IC-701 nor Atlas 210X 
have the WARC bands, I decided to hook up 
my 160m dipole to the ANT 2 connector and 
see what was happening. When I tried to se¬ 
lect Antenna 2 on the front panel, nothing 


happened. Finally, I had run into something 
that forced me to open the Instruction Manu¬ 
al. After looking at all the pages about anten¬ 
nas listed in the index and not finding what to 
do, I started looking page-by-page. I finally 
found something called “set mode operation” 
that allowed changes in programming to be 
made in 13 different items, and one of those 
was activating the antenna switch. It was very 
simple, even for me. You can choose OFF 
(switch not activated), ON (switch activated 
for manual use), and AUT (switch activated 
and the band memory memorizes the select¬ 
ed antenna). This is too easy: my kind of ra¬ 
dio! Of course, I selected AUTo. 

As expected, once Antenna 2 was select¬ 
ed, the tuning worked great on all bands us¬ 
ing my 160m dipole. This took a little longer 
on 10m (my Dentron can’t get it below 1.6:1), 
but did fine. 

Most of the other buttons were self-ex¬ 
planatory: POWER. TRANS. BK-IN, FULL. 
PREAMP, ATT. AGO. NB, COMP RIT, TX. 
NOTCH, SSB, CW/N, AM, FM/TONE, LOCK, 
A/B, A=B, SPLIT. Many of these buttons have 
little lights in them to show selection. The 
knobs were also self-explanatory: AF, SQL, 
MIC, KEY SPEED. RF PWR. COMP LEVEL. 
RIT/TX, NOTCH, M-CH, PBT. 

After attempting to memorize some fre¬ 
quencies into memories, I decided discretion 
was the better part of valor (I was beginning 
to look dumb, even to myself), so I looked in 


the very informative Instruction Manual again, 
and found that it's not really that hard (maybe 
I'm not so dumb after all). I just wasn't push¬ 
ing the MW (Memory Write) long enough 
(one second). It’s actually quite simple: 1. Set 
the desired frequency and operating mode in 
the VFO mode; 2. Rotate M-CH (Memory 
Channel) to select the desired memory chan¬ 
nel to be programmed; 3. Push and hold MW 
for one second to program the displayed fre¬ 
quency and operating mode into the memory 
channel. To check the programmed contents, 
push VFO/MEMO to select the memory 
mode. 

Channels 1-89 are regular memory chan¬ 
nels with one frequency and one mode in 
each channel; channels 90-99 are split mem¬ 
ory channels which allow independent trans¬ 
mit and receive frequencies and operating 
modes in each channel for split frequency op¬ 
eration (FM repeaters on 10m); and channels 
PI and P2 are scan edge memory channels 
which allow one frequency and one mode in 
each memory channel as scan edges for pro¬ 
grammed scan. 

The IC-737 also allows for three different 
methods of frequency scanning: Programmed 
Scan repeatedly scans between two scan 
edge frequencies (PI and P2); Memory Scan 
repeatedly scans ALL programmed memory 
channels; and Selected Memory Scan 
repeatedly scans all SELECTED memory 
channels. 
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QSO Tutor 

, Sillily Aid for the Amateur Radio Ex tuns 



RADIO ELECTRONICS 
AND 

COMMUNICATION TECHNOLOGY 
MADE EASY—NO SHORTCUTS!! 

> FULLY UNDERSTAND THE BASICS- 
STEP-BY-STEP 

> BOOKS PACKED WITH DETAILS, EXPLANATIONS 
AND ILLUSTRATIONS—EXCELLENT FOR SELF 
AND CLASSROOM STUDIES: 

1. Matter, Energy, and Direct Current 

2. Alternating Current and Transformers 

3. Electronic Tubes and Power Supplies 
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5. Amplifiers 

6. Wave-Generation Circuits 

7. Propagation, Transmission Lines and Antennas 

8. Amplitude and Phase Modulation 

9. Microwave 
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(FOREIGN ORDERS INCREASE S&H BY S5.00) 

30-DAY MONEY-BACK GUARANTEE (MINUS S&H) 

MC/VISA ACCEPTED (INCLUDE NUMBER AND EXPIRATION DATE) 
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Actual Use 

No review is worth its salt if nothing is 
said about the ability of the transmitter and 
receiver to do their parts. I do not have any 
test equipment, so I will leave it up to ICOM 
to be honest in its representation as shown 
in the Specifications sidebar. The proof is in 
the pudding, though, and the IC-737 talks 
with ICOM's usual fine audio quality, even 
under compression, and listens just fine. No 
surprises there. What I could hear, I could 
usually work, except in the pileups with the 
“Big Guns.” The NOTCH and PBT (Pass 
Band Tuning) were certainly able to do their 
intended jobs. 

Connectors 

Another important part of any radio is its 
ability to support external devices, such as 
connecting to a linear amplifier, a TNC for 
data communications, etc. The IC-737's 
back panel is composed of the two antenna 
connectors, a ground bolt with a wing nut, a 
connector for an external speaker, an elec¬ 
tronic keyer switch that turns the Internal 
electronic keyer ON and OFF. a CW seml- 
break-in delay control, a CW key jack, two 
accessory sockets (7- and 8-pin), an ALC in¬ 
put jack, a send control jack (this goes to 
ground while transmitting to control external 
equipment, such as a linear amplifier), an 
AH-3 control socket (external antenna 
tuner), a DC power socket, and a Cl-V re¬ 
mote control jack (use with a personal com¬ 
puter for remote operation of transceiver 
functions). Lots of support! 

The Instruction Manual 

And last, but certainly not least, the 60- 
page Instruction Manual. I must say that it is 
written very well, in a manner that makes 
each page worth reading to discover the 
many other capabilities of the IC-737 not 
mentioned in this review. Also included are 
two large separate folded sheets of 
schematic diagrams. It might still take a 
magnifying glass to check the components 
(at least with my eyes), but they are all there 
for those who want to know what makes it 
b'ck or just can’t keep their fingers off the in¬ 
ternal goodies. 

Optional Features 

Optional items available for the IC-737 in¬ 
clude CW narrow filters, 500 and 250 Hz/-6 
dB for both the 455 kHz (third IF) and the 
9.0106 MHz (2nd IF); a UT-30 pro¬ 
grammable tone encoder unit; a CR-282 
high-stability crystal unit; and an MB-49 mo¬ 
bile mounting bracket; as well as all the rest 
of the optional items such as power sup¬ 
plies, microphones, etc. 

The worst part of this review was knowing 
that David remembered who he gave the 
IC-737 to, and that I’d have to give it back 
to him. It’s difficult to give up a quality well- 
built radio like this, but if I do, maybe he will 
let me do another radio review in the future. 

I only have one more thing to say about 
the ICOM IC-737: "Try it—you’ll like it!” I 
did! B 


IC-737 Specifications 1 

Frequency Range 

Receive 

500 kHz-29.995 MHz 


Transmit 

1.800-1.99900 MHz 
3.500-4.000 MHz 

7.000-7.300 MHz 
10.100-10.150 MHz 
14.000-14.350 MHz 
18.068-18.168 MHz 
21.000-21.450 MHz 
24.890-24.990 MHz 
28.000-29.700 MHz 

Mode 

SSB, CW, AM, FM 


Memory Channels 

101 


Antenna Impedance 

50 ohm nominal 


Usable Temperature Range 

-10°C +60°C 
+14°F +140°F 


Frequency Stability 

Less than +/-200 Hz from 1 min. to 60 min. after power 

ON. After that, rate of stability change is less than 
+/-30 Hz/hr. at +25°C; +77°F. Temperature fluctuations 


(0°C to +50°C; +32°F 

to +122°F) less than +/- 350 Hz. 

Power Supply Requirement 

13.8 V DC +/-15% (20A) 

Current drain 

Transmit 

20A 


Receive squelched 

1.6A 

Max audio output 

2.1A 


Dimensions 

330(W)x 111(H) x 285(D) mm 1 


13.0(W)x 4.4(H) x 11 

2(D) in 

Weight 

8.05 kg; 17.7 lb. 


Transmitter 

Output power 

SSB.CW.FM 

10 to 100 watts 


AM 

10 to 40 watts 

Spurious emissions 

Less than -50 dB 


Carrier suppression 

More than 40 dB 


Unwanted sideband 

More than 50 dB 


Microphone impedance 

600 ohms 


Receiver 



Receive system 

Triple-conversion superheterodyne 

Sensitivity (Preamp ON) 

Less than 13.0 (iV for 

0.5-1.8 MHz 

AM 

10 dB S/N 

1.8-29.995 MHz 

SSB, CW 

Less than 0.16 pV for 10 dB S/N 


AM 

Less than 2.0 pV for 10 dB S/N 


FM (28-29.7 MHz) 

Less than 0.5 pV for 12 dB S/N 
Squelch sensitivity 

SSB 

Less than 5.6 pV at threshold 


FM 

Less than 0.3 pV at threshold 

Sensitivity 

SSB, CW 

More than 2.1 kHz/-6dB 

Less than 4.0 kHz/-60 dB 


AM 

More than 6.0 kHz/-6dB 

Less than 20.0 kHz/-40 dB 


FM 

More than 12.0kHz/-6dB 

Less than 30.0 kHz/-50 dB 

Spurious and image rejection ratio More than 70 dB 


Audio output power 

More than 2.6W with a 10% distortion and an 8 ohm 

load 

RIT/TX variable range 

+/- 2.5 kHz max. 


Antenna Tuner 



Matching Impedance range: 

16.7-150 ohm unbalanced 
(VSWR less than 3:1) 

Min. operating input power 

8W 


Waiting time for band changing 

Less than 3 seconds 

Tuning time 

Less than 7 seconds 

Tuning accuracy 

VSWR 1.5:1 or less 

Insertion loss (after tuning) 

Less than 1.0 dB 
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73 Review 


by Charles Warrington WA1RZW 


The Ham Contact 
P.O. Box 3624, Dept. 73 
Long Beach CA 90803 
Telephone: (310) 433-5860; (800) 933-HAM4 
Price Class: $49.95 (plus $8.50 shipping) 


The Power Station 

A multirfunction, portable, rechargeable power source. 


J ust think of all the devices you can run 
from your car’s cigarette lighter outlet 
these days. There are HTs and HF rigs, CD 
players and spotlights, shavers and solder¬ 
ing irons, refrigerators and coffee pots— 
even power tools. Now, with cigarette smok¬ 
ing’s fall from fashion, auto-makers will prob¬ 
ably soon begin calling these “accessory 
power outlets," or possibly replace the lighter 
itself with a simple protective cover. Instead 
of a smoldering butt symbol you might in¬ 
stead see a symbol for a battery 
or the word “ACCESSORY” What 
started out as a way to light up 
your smokes has evolved into an 
all-purpose power source. 

Too bad your car isn't all that 
handy at times. So, with a bevy of 
gadgets tethered to your dash, 
wouldn’t it be nice if you could just 
yank that little outlet and take it 
with you when you need it? How 
about camping? Or fishing? Or 
just operating your HT at your 
home QTH at high power like a 
base station? 

Well, wish no more, because 
the folks at The Ham Contact are 
now importing and distributing the 
Power Station—a slick little 
rechargeable gell cell battery 
source that you can take with you 
anywhere. Let’s take a look at 
what the Power Station has to 
offer. 

Features 

The heart of the Power Station 
is a 7.0 amp-hour rechargeable gell cell bat¬ 
tery. By means of comparison, the NiCd bat¬ 
tery in your HT is probably rated at 400 or 
600 mAh. Thus, you could multiply the life of 
your HT battery by about 14 times, just to 
give you an idea. And, while nickel cadmium 
batteries suffer the dreaded memory effect, 
these gell cells do not. 

The unit is shipped complete with a wall 
charger, and the CHARGE light blinks when 
the unit is fully charged. Also included is an 
8-foot double-ended cigarette lighter cord. 
This allows you to recharge the Power Sta¬ 


tion from your automobile battery when you 
are on the road. 

The output is switchable from 12 volts to 9 
volts to 6 volts to 3 volts—four output levels 
to accommodate a wide variety of devices. 
The 3, 6, and 9 volt output is at a 3.5 mm 
coaxial jack on the side of the unit; the 12 
volt output is available at the female 
cigarette lighter socket and at the output 
studs under the back cover. You can draw 
current from any or all at the same time. 


The voltmeter on the front of the Power 
Station normally reads output voltage, but it 
can also read the condition of a car battery 
when the lighter plug-to-lighter plug cord is 
used. 

A Good Idea 

I felt some sense of comfort during the 
horrendous ice and snowstorms we suffered 
recently here in New England knowing that I 
had some method of dependable back-up 
communications. The Power Station was al¬ 
so mighty nice to have when the lights went 


out, since I happen to own a 12 volt halogen 
spotlight and a 12 volt television set, and 
both are equipped with cigarette lighter 
plugs. 

Another advantage to owning one of these 
units is realized when your car battery be¬ 
gins to give up. The Power Station can be 
helpful in two ways: as a charger and as a 
booster. 

In very cold weather, you can run jumper 
cables from the Power Station to your car 
battery and give it a quick charge 
before starting. Or, you can pull 
up to 100 amps from the Power 
Station for just a matter of sec¬ 
onds—long enough to jump start 
the old jalopy. While the 12 volt 
output cigarette lighter socket is 
fused at 10 amps, the 12 volt out¬ 
put at the studs under the rear 
cover is not fused—permitting 
short bursts of high current. 

Conclusions 

The Power Station would be a 
welcome addition to any ham 
shack. It is a quality product con¬ 
structed of heavy-duty ABS plastic 
and is UL approved. The unit can 
be recharged from a standard wall 
socket in about eight hours, or 
from your car’s cigarette lighter 
socket in about three hours (with 
the engine running). 

The Power Station is truly 
portable at about 7.5 pounds and 
measuring approximately 7.5" x 
2.5" x 8". The charging circuit 
shuts off automatically to prevent overcharg¬ 
ing. The voltage-sensing circuitry protects 
the unit and extends its life. You can run all 
three outputs at the same time, at two differ¬ 
ent voltages, making this a versatile unit. 

You will also enjoy the instruction manual. 
The translation from Chinese is often humor¬ 
ous. Still, the information is easily under¬ 
stood. Add a multiple outlet adapter like 
Radio Shack’s 270-1544 to the Power Sta¬ 
tion and go nuts! I wish they had these when 
we were kids. It sure would have livened up 
the old tree house. Q 
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Improved QRP Keying Circuit 

A slick fix for your little CW rig. 

by Steven Weber KD1JV 


I f you’ve ever built a simple QRP transmit¬ 
ter, the keying circuit you used probably 
looks something like the one shown in Fig¬ 
ure 1 a. If you look at the wave shape of the 
RF output of your transmitter with a scope, 
you will see just slightly rounded edges on 
the signal as you key. Also, if you trigger 
your scope upon key closure, you will notice 
it takes a few milliseconds before you even 
get an output. Why does this happen? 

Referring back to Figure la, when you 
close the key, capacitor Cl starts to dis¬ 
charge through resistor Rl. At some point 
enough charge is taken from the capacitor 
and current starts to flow through the emitter 
of Ql, starting to turn it on and supplying 
power to your amplifiers. The amount of 
time it takes for Ql to start to turn on after 
key closure is hard to say as the voltage 
across Cl does not follow the normal RC 
discharge curve. It only has to discharge 
enough to start to turn on the transistor and 
then the gain of the transistor modifies the 
curve. An additional delay is caused by the 
fact that the RF amplifiers don’t start to turn 
on until there is 2 to 3 volts across them. By 
the time you start to get any signal out of 
your transmitter, a significant amount of 
time has gone by since key closure and Ql 
is well on its way to being fully turned on. 

When you release your key, Cl charges 
very quickly through the emitter-base diode 


junction of Ql. To slow down the turn off 
time a fairly large capacitor, C2, is added to 
the circuit. This gives the trailing edge of the 
keyed signal a shape closer to what you 
would expect to see. However, it takes a few 
milliseconds before C2 charges up enough 
to start to turn Ql off, again creating a delay. 

“So what?” you might ask. Well, it’s not 
much of a problem with real low-power rigs, 
but when you get up to 5 or more watts of 
output power serious key clicks may be 
heard. If you try to round out the leading 
edge by increasing the value of Cl there will 
be even more of a delay between key down 
and signal output. This can make for clipped 
dots when sending at faster code speeds, 
making for very difficult copy on the other 
end of the QSO. 

A Better Idea 

I developed the circuit shown in Figure lb 
to solve these problems for my 20 watt 40 
meter transmitter. 

Op amp U2b is a basic inverting amplifier 
with a gain of one. The capacitor C5 across 
the feedback resistor Rll makes it an inte¬ 
grator. The RC time constant of Rl 1 and C5 
determine the ramp time. The values shown 
will produce a 5 ms ramp. Use a good-quali¬ 
ty capacitor for C5, such as a mylar or 
polypropylene type. A power transistor is 
placed inside the feedback loop so that the 


circuit can supply several hundred mil- 
liamperes of current. Control P2 sets the 
stand-by output voltage as seen at the emitter 
of Q2. U2a buffers the voltage from P2. This 
isolates the pot from the input of the integra¬ 
tor. With your key up, adjust the pot until 
you just start to see an output from your 
transmitter, then back off a little. Typically 
this will be between 2 and 4 volts. Your out¬ 
put signal will now have the proper 5 ms 
leading and falling edges and there will be 
no delay between key closure and the start of 
the output signal. 

You must supply the op amp and collector 
of Q2 with at least 15 volts to produce a full 
12 volts output on the emitter. 

One-Chip CMOS Delayed T/R Control 
Circuit 

In Figure lb, when the code key is closed, 
the output of CMOS NAND gate A goes 
high, charging cap C3 through Dl. The out¬ 
put of gate C then goes high, activating the 
T/R relay and the oscillator/mixer/or VFO 
offset. One input to gate D is slightly de¬ 
layed to allow the relay and oscillator or 
VFO to settle before the initial keying of the 
amplifiers. When the key is released, the cap 
C3 starts to discharge through R2, PI. If the 
key is not closed again before C3 discharges 
to 1/2 of Vcc, the T/R relay will open and 
switch you back to receive. 



Figure 2. Improved QRP Keying Circuit PC board and parts placement diagram. 
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Figure La) Typical QRP keying circuit; b) improved QRP Keying Circuit with CMOS T/R keying control. 





Parts List 



R 1,4,12 

IK 1/4W 

Cl 

0.01 nF disk cap 

Q1 

2N3904 NPN 

R2 

47k 1/4W 

C2 

0.001 pF disk 

02 

Tip 41-to-220 NPN 

R3.8.11 

100k 

C3.4 

10 pF/25V electro 

U1 

401 IB CMOS NAND gates 

R5 

22k 

CS 

0.047 pF poly-film type 

U2 

LM358 dual op amp 

R6,7 

10k 

C6 

1 pF/25V electro 



R9 

47 ohm 

C7 

Skipped 



RIO 

10 ohm 

C8 

100 pF/26V electro 

Drilled ar 

id etched PC boards are available lor 

PI 

100k or 500k trimpot 

01,2 

1N4148 diode 

$4 plus $1.50 S & H per order from FAR Circuits, 

P2 

10k trimpot 

D3.4.5 

1N4001 1A diode 

18N649 Field Court, Dundee, IL60118. 
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BATTERIES 

Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 

YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 

CALLUS FOR FREE CATALOG 



E.H.YOST & CO. 

7344TETIVA RD 
SAUK CITY, Wl 53583 
(608)643-3194 
FAX 608-643-4439 


CIRCLE 114 ON READER SERVICE CARD 
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difficult to detect. It is 20 dB below 
the carrier. An open capacitor may 
be the culprit, but there Is no way to 
fix it. Using the S-band receive sys¬ 
tem of Bill McCaa K0RZ, in conjunc¬ 
tion with DSP (digital signal process¬ 
ing) techniques, the low modulation 
levels have been received well 
enough to decode some of the S- 
band packets. 

The temperature sensor on bat¬ 
tery two is bad. This is more of an 
annoyance than a problem. It is only 
mentioned since someone monitor¬ 
ing the telemetry might get worried 
by the high values associated with 
this parameter. 


DOVE Today 

Extensive effort by the satellite’s 
designers, builders and the current 
team of ground controllers has been 
needed to circumvent DOVE’S prob¬ 
lems. The result, four years after 
launch, is a functional satellite with a 
lot of potential. Key volunteers in the 
recovery team include Harold Price 
NK6K, Jim White WD0E, Bob Diet¬ 
ing N5AHD and Bill McCaa K0RZ. 
For day-to-day operation the lead 
command station is Richard Howlett 
VK7ZBX, with help from Russ Piatt 
WJ9F. DOVE can be heard on 
145.825 MHz FM sending standard 


AX.25 packet at 1200 bps. The sig¬ 
nals are strong and can be heard on 
a handie-talkie. A typical home sta¬ 
tion set up for packet operation can 
easily detect and copy the mes¬ 
sages and telemetry sent by DOVE. 

The simplest approach to DOVE 
monitoring is to leave your packet 
station on 145.825 MHz and set your 
computer’s communications pro¬ 
gram to a capture mode. Depending 
on your location there will be four to 
six passes above your horizon in a 
24-hour period. After a day of moni¬ 
toring, check the capture file for da¬ 
ta. It may look something like that 
shown in Figure 1. Using information 


from Figures 2, 3, 4 and 5, this data 
can be deciphered. 

A more sophisticated approach to 
telemetry capture is to use a com¬ 
puter with a satellite-tracking pro¬ 
gram to determine when the satellite 
is above the horizon, then tune for 
Doppler shift, use a beam antenna 
and collect the data on a PC with 
TLMDC-II, Whats- Up by G3ZCZ, or 
another microsat telemetry program. 

Several satellite-tracking pro¬ 
grams have been available as 
shareware and there are other good 
ones for sale. A source of commer¬ 
cial software is AMSAT at (301) 589- 
6062. One of their simpler PC track- 


DOVE-1 >BCRXMT-0 Sun Mar 06 05:51:38 1994 

vmax=759160 battop=766771 temp=357713 

DOVE-1 >LSTAT-0 Sun Mar 06 05:51:391994 

I P:0x3000 o:0 1:13884 f:13884, d:0 st:0 

SWITCH-0>SWITCH-0 DM 

DOVE-1 >TIME-1 Sun Mar 06 05:52:01 1994 

PHT: uptime is 119/11:39:04. Time is Sun Mar 06 05:52:20 1994 

SWITCH-0>SWITCH-0 DM 

DOVE-1 >TLM-0 Sun Mar 06 05:52:05 1994 

00:58 01:58 02:85 03:30 04:57 05:58 06:6C 07:54 08:6B 09:74 0A:A0 

0B:E2 0C:E8 0D:D6 0E:00 0F:24 10:CD 11:A4 12:00 13:02 14:A8 15:95 

16:96 17:92 18:94 19:94 1A:91 1B:8C 1C:98 1D:91 1E:25 1F:5C 20:B2 

DOVE-1 >TLM-0 Sun Mar 06 05:52:06 1994 

21:9C 22:19 23:18 24:15 25:34 26:00 27:00 28:00 29:00 2A:00 2B:00 

2C:00 2D:28 2E:00 2F:9F 30:CC 31:9E 32:00 33:00 34:C0 35:A4 36:AA 

37:A8 38:B2 

DOVE-1 >STATUS-0 Sun Mar 06 05:52:06 1994 

80 00 00 IE 41 18 CC 02 00 50 00 00 0A OF 3C 05 17 00 OF 04 01 

DOVE-1>_STAT-0 Sun Mar 06 05:52:06 1994 

I P:0x3000 o:0 1:13884 f: 13884, d:0 st:0 

SWITCH-0>SWITCH-0 DM 

DOVE-1 >TIME-1 Sun Mar06 05:52:31 1994 


PHT: uptime is 119/11:39:34. Time is Sun Mar 06 05:52:50 1994 

swrrcH-o>swiTCH-o dm 

DOVE-1 >UM-0 Sun Mar 06 05:52:35 1994 

00:58 01:58 02:85 03:30 04:58 05:58 06:6C 07:54 08:6C 09:72 0A:9F 
0B:E0 0C:E8 0D:D6 0E:00 0F:24 10:CC 11 :A4 12:00 13:01 14:A8 15:96 
16:8F 17:94 18:92 19:94 1A:92 1B:8C 1C:98 1D:92 1E:24 1F:5C 20:B0 
DOVE-1 >TLM-0 Sun Mar 06 05:52:36 1994 
21:9D 22:19 23:18 24:14 25:34 26:00 27:00 28:01 29:00 2A:00 2B:00 
2C:00 2D:28 2E:00 2F:9E 30:CC 31:9E 32:01 33:00 34:C0 35:A4 36:AA 
37:A9 38:B2 

DOVE-1 >STATUS-0 Sun Mar 06 05:52:36 1994 

80 00 00 IE 41 18 CC 02 00 50 00 00 0A OF 3C 05 17 00 OF 04 01 

DOVE-1 >BRAMST-0 Sun Mar 06 05:52:38 1994 

3rd March 1994 

DOVE reports have been received from: 

Will Marchant Richard Emerson 

Steven Bible Dave Reeves 

Gilbert Mackall Jim Lyons 

Dorothy Baker Paul Wiliamson 

These will change in 3 Days. 

[vk7zbx] 


Figure 1. Sample of recent DOVE packet telemetry. 
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LSTAT 


A: Oxhhhh. P:Oxhhhh, o:n l:nnnn f:nnnn. d:n st:n T Means there is no soft- of free bytes in the largest block, multiply this number by 1 
re load in progress (inactive) shows the largest program that can be loaded at that time. 

A: Means a software load is in progress (active), hhhh is the segment ad- f: The total amount of free memory, in decimal paragraphs, 
ss of the program being loaded. d: The digipeat flag, 1 Is digipeat on, o is diglpeat off. 

P: The segment of the running program (PHT). the initial load ot PHT is al- st: The task number of the last task loaded. 

__________________ 


Bits 4 - 7 = gain settings of IR sensor. Normal = 8 = log mode. Normal for whole 12 - Low end of nominal transmitter power range. See 13. 
position is 80 = IR in log, filters in 1200. 13 - High end of nominal transmitter power range. The I 

NOTE: receivers in DOVE are for commanding only. ware moves the transmitter power between these two numl 

1 - Unused charge/discharge of the batteries, and keep the transmitter 


3 - BCR Set point Is adjusted by housekeeping task software 
power transfer from panels to regulators. Normally 1E during ec 
80s in the sun. Roughly corresponds to telemetry channel 22h. 

4 - Number of hours since last command. See 18. 


5 - BCR status bits. Indicates status of various latches in the BCR used to 
gather telemetry. 

6 - Transmitter power level, 0 to F. First number is TX1, second is TX2. al¬ 
though they will normally be the same. 

7 - Which transmitter is in use. Bit 0 (LSB) Is TX1. bit 1 is TX2. A hex 02 indi¬ 
cates TX2 is in use. 01 would be TX1. 

8 - Unused 

9 - Status of switches in the voice/packet/s-band module (4). Will always be 


o provide best 14 - Time between c 
ise and in the 15 - The transmitter 
charged. Normally 5. 


cause module 4 no longer consistently responds. 

17-Overflowfrom 16. 

18 - Days till the command timer will expire. Defaults to 2 on software start. 
Normally kept at F. This Is another of the software "watchdogs’ that attempt to 
assure the 2m transmitter doesn't get stuck on forever. If the s/c does not hear 
a command in this number of days, it jumps to the ROM boot loader firmware 


Figure 4. STATUS line deaxfng for DOVE. (WD0EJ 


who join at the $30 yearly rate. They 01254. South America. Special 
have other more sophisticated pro- DOVE OSL cards will be sent to 

grams with many different features. those submitting reception reports. 

Any of them, including the "perk," Junior and BRAMSAT are particular- 
are good for finding DOVE. ly interested in hearing about equip- 

Tuning for Doppler shift is easy. ment used and signal quality. While 
Since the DOVE output is FM on 2 actual telemetry listings are not cur- 

meters. tuning Is not always neces- rently needed, they would also 

sary. The maximum Doppler shift on like to hear of any educationally- 








































Rtty loop 


from AEA and Kantronics. handle cess and continued solid operations! 
them with ease. 

To understand just what these sta- “ RTTY Loo P” Software 



ble used for the C-64 is the one that tlons on the air he Is unable to copy 

plugs into the user port. The pinout them, even though he can tune in the 

data for the CP-1 is as follows: signal. He wonders if they are using a 

Pin 1—RTTY send/receive line speed that his C-64 cannot copy, or a 

from computer code other than Baudot. 

Pin 2—RTTY input from computer Well, Rick, as mentioned several 

Pin 3—CW input from computer times here in 'RTTY Loop,' commer- 

Pin 4—Ground cial stations often run at speeds and 

Pin 5—CP-1 demodulator out to with codes that 'standard' RTTV pro¬ 
computer grams cannot handle. Several of the 

Pin 5 is the left-hand pin, looking at newer programs around are able to di- 

the unit from the rear. gest these codes, though; and Certain- 

Referring to last month's diagrams. ly multimode controllers, like those 



ment Interfered with operations during I have some reviews in the works, 
the 1930s. he Is back on the air. and and even a new online service, of 
looks forward to giving an OK contact interest to hams. Don't miss out, 
to his friends on RTTY in the States. the next few months should be 
George. I wish you all the best for sue- doozles! H 



Table 2. 






































Number 16 on your Feedbacki 

Carr s corner 



Joseph J. Can K4IPV, 

P. O. Box 1099 
Falls Church VA 22041 

A “Universal" VFO Project 

Variable frequency oscillators 
(VFOs) can be used to control the 
operating frequency of receivers or 
transmitters, or as a signal generator 
for testing radio and electronic cir¬ 
cuits. or for a large number of other 
applications. This month's column is 
dedicated to a small VFO project, 
built on a printed circuit board, that 
can be Incorporated into any of sev¬ 
eral different projects that you might 

The Circuit 

Figure 1 shows the basic circuit for 
the VFO. except for the tuning cir¬ 
cuits (which are shown in Figure 2). 
Transistor Q1 is a junction field-effect 
transistor (JFET) oscillator stage. The 
device to use at Q1 includes MPF- 
102, 2N4416 and the replacement 
devices from the popular lines of "ser¬ 
vice" parts (e.g. ECG and NTE). The 
NTE-452 and ECG-452 can replace 
the 2N4416, while the NTE-312 or 
ECG-312 can replace MPF-102 de¬ 
vices. The ECG and NTE devices 
can usually be bought through local 
electronic parts distributors who cater 
to the service and repair industry. Al¬ 
ternatively. NTE replacement semi¬ 
conductors can be ordered from 


Ocean State Electronics [POB 1458. 
6 Industrial Drive. Westerly Rl 02891; 
1-800-866-6626 (orders); 1-401-596- 
3080 (voice); 1-401-596-3590 (tax)]. 

The oscillator Is followed by a two- 
stage butter amplifier consisting ol 
Q2 and Q3. The selections for Q2 are 
the same as for the oscillator. For 03, 
use a 2N2222 or some similar NPN 

Two different oscillator configura¬ 
tions can be accommodated by this 
design (i.e. both Clapp and Colpitts 
oscillators can be built). Both oscilla¬ 
tors are the same from point “A" in 
Figure 1 forward, and both depend 
on a capacitor voltage divider feed¬ 
back network. The Clapp oscillator 
(Figure 2a) is series-tuned, while the 
Colpitts oscillator is parallel-tuned 
(Figure 2b). 

The tuning circuits shown in Figure 
2 consist of an inductor (LI) and sev¬ 
eral capacitors. One of the capacitors 
is the main tuning capacitor (Ctun). 
and another is a trimmer capacitor 
(Ct). Several fixed capacitors (Cal- 
Ca3) can be used (optional) in order 
to craft an L-C tuned circuit with ex¬ 
actly the right capacitance and tuning 
range. It Is not necessary to use any 
of these capacitors. You may also 
lump all of the fixed capacitance into 
a single capacitor. If desired. 

The DC voltage supplied to the os¬ 
cillator transistor (Q1) Is voltage-regu¬ 
lated. The voltage regulator can be 


any 78Lxx series from 78L05 to 
78L09. It the 78L05 Is used, there 
may be some problems getting It to 
oscillate. I didn't experience any such 
problems in this particular case, but 
in other cases the lower voltages pro¬ 
duced some problems. However, drift 
is typically lower when the lower volt- 


The values for the components 
can be developed from guidelines 
given by Doug DeMaw in Solid-Stale 
Design for the Radio Amateur (ARRL 
publication), p.34. As starting points 
(some experimentation may be need¬ 
ed) he recommends that LI have a 
reactance of 140 ohms in the Colpitts 
case, and 260 ohms in the Clapp 







If you select the feedback capaci¬ 
tors (Cl and C2) incorrectly, then you 
may find either of two situations. 
First, the oscillation will abruptly 

ing range. Second, the amplitude of 
the output signal drops to zero as the 


ther from me (POB 1099. Falls 
Church VA 22041) or from FAR Cir¬ 
cuits (18N640 Field Ct„ Dundee IL 
60118). The parts layout for the print¬ 
ed circuit board is shown in Figure 4 
for point ‘A" to the output. 

The printed circuit board is set up 


Configuring the printed circuit 
board for either the Colpitts or the 
Clapp oscillator depends on how the 
tuning components are wired on the 
board. Figure 5 shows the wiring for a 
Clapp (series-tuned) oscillator. The 
tuning capacitor, the trimmer and the 
fixed capacitors, plus Inductor LI, are 


able capacitor to something required 
for a particular application. The total 

main tuning capacitor is: 

C _ ( C Bb) (Clun) 


main tuning capacitor is tuned to- for certain standard components. For placed the same in both configura- 

wards the high end of the range. All RFC1 and RFC2, select components tions. However, three Jumpers are If you don’t want to use the slug- 





















































Homing in 


Radio Direction Finding 


Temblor Triggers a T-Hunt 

Whether you want to play a musi- 


Hidden transmitter hunts (calli 
hunts and T-hunts) are more tr 
fun—they are practical lessons 
nal propagation, antenna theo 
navigation. They can prepare 
rapid RDF response in a disa 
other emergency. 



















































































MoTron Electronics 

310 Garfield St. Suite 4 PO Sox 2748 €ugene. Oregon 97402 

TxID-l 

Transmitter 
Fingerprinting 
System 

«*rtu-c« oj Ibc TxO ! NOU) Shipping! 

FM/flM rodlo transmitters have o unique frequency 
versus time start-up characteristic-even radios oF the 
f same make and model. This 'Fingerprint* can be 
captured, stored ond analyzed. Our exclusive TxlD 
Software and the patented technology of the TxlD-1 
IBM/Compatible circuit board con help you identify 
the abusers on your repeater! Or help you keep track 
of the number of radios per account on commercial 
repeaters. CTCSS and DtMF decoding, as well os 
Spectrum Occupancy and Deviation measurement 
features further enhance the system. 

Call or uudte for a brochure with full details, 
additional examples, ond technical specifications. 

TxlD-1 with Software $699.00 



Orders: (800) 338-9058 

Info: (503)687-2118 fax:(503)687-2492 


EMITTER LOCATION 


• Stuck Microphones 

• Cable TV Leaks 

• Jammed Repeaters & 
Cell Sites 


Models available with 
computer interface, 
synthesized speech, 
for fixed or mobile 
use. covering 50 MHz 
to 1 GHz. Call or fax 
for details 
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or scanner. Unlike the Doppler, whic 
uses ordinary narrowband FM rc 
ceivers. the Watson-Watt signal pr( 


Radio Direction Finding Simplified, 
available from your local bookstore. 
This book also Includes a comprehen¬ 
sive discussion of both Doppler and 
Watson-Watt RDF techniques. BB 




ARRL 94 National Convention 
and 

Ham-Com 94 
June 10-12 

Arlington Convention Center 
DFW Metroplex, Texas 


Single Pre-Registration. $10.00 Each.$_ 

Tent Flea Marketable, $40.00 Each.$_ 

Tailgate" Rea Market Parking, $30.00 Each.$_ 

Saturday YL Breakfast, $10.00 Each.$_ 

Saturday DX Lunch, $15.00 Each.$_ 

Saturday ARRL Banquet $20.00 Each.$_ 

Sunday QCWA Breakfast, $12.00 Each.$_ 

Sunday Brunch/Style Show, $15.00 Each.$_ 

Tour #1, Outlet Shopping, $10.00 Each.$_ 

Tour #2, Antique Mall & Lunch, $15.00 Each.$_ 

Tour #3, Six Flags Shopping, $10.00 Each.$_ 

Total, My check is enclosed for.$_ 

Visa/MasterCharge_ 

Exp. Date_Signature_ 

Ham-Com, Inc., PO Box 861829, Piano, TX 75086 


Subscribe 

to 

73 

Amateur 
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Call 

800 - 

289 - 




HamWindows 

Yoar fateway to die worid. 
Software that combines the amateur rat 
with a personal computer. 


Slow Scan 
Television 


New- SSTV Explorer $94.95 

Small receive-only Interface plugs into serial port. 



Absolute Value Systems 
115 Stedman SL #7 
Chelmsford, MA 01824-1823 
(508) 256-6907 






















































0 0 Number 18 on your Feedl 

Hams with class 


Carole Perry WB2MGP 
Media Mentors, Inc. 

P.O. Box 131646 

Staten Island NY 10313-0006 

Self-Esteem: The Key to 
Success in School and in 
Life 

With parent-teacher conferences 
scheduled to take place at my school 

things I wanted to convey to the par- 


at whatever other good things we try 
to teach them. As a parent and as a 
teacher I encourage you to include 
the following in your repertoire of Im¬ 
portant things to teach your children, 
along with rules of radio procedure 
and Ohm's Law, etc. 

Studies have shown that helping 
children develop good self-esteem is 
probably the most important thing 
parents and teachers can do for their 
children. Critical decisions, such as 


and enforce them. Be consistent. 

4. Be a good role model. Let them 
see that you. too, can make mistakes 
and can leam from them. 

5. Teach children how to deal with 
time and money. 

6. Have reasonable expectations 
for your children and your students. 
Help them set realistic goals so they 
can experience success. 

7. Help children develop tolerance 
toward those with different values 
and backgrounds. Point out other 
people's strengths. 

8. Give children responsibility. 
They will feel useful and valued. 

9. Be reasonable. Give support 
when children need it. 


child's character. If children know 
there Is a problem but don't feel at¬ 
tacked they are more likely to look for 

14. Use phrases that build self¬ 
esteem. such as. “That was an excel¬ 
lent idea.' Avoid phrases that destroy 
self-esteem, like "How many times 
have I told you?' 

15. Show how much you care 
about them. Tell them you think they 
are terrific. Use body language, 
smiles, and words that make children 
feel good to let them know that 
you are interested in them as people 
and that you have something really 
special to share with them. Many 
youngsters have told me that they 
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Number 20 on your Feedbac k card 

Packet & computers 


Jeffrey Sloman N1EWO 
P.O.Box 636 
Franklin IN 46131 


From Here to There—Routing and 
TCP/IP 

This month’s installation of our 
TCP/IP series will concentrate on 
routing, the specification of the path 
that traffic should take between sta¬ 
ll I want to connect to your station, 
but cannot hear it directly, I am not out 
of luck. The TCP/IP protocol offers the 
ability to create ‘routing tables' which 
specify how traffic addressed to a par¬ 
ticular station should be directed. 
TCP/IP uses what is called “static 
routing," that is. it depends upon the 
tables you create to find the Intended 


le monitor screen (by pressing F9) 


using NOS over an Ethernet network 
instead of AX.25. the hardware ad¬ 
dress that would be sought by the 
ARP request is the MAC (Media Ac¬ 
cess Control) address. This is an 
eight-byte address that is unique to an 
Ethernet NIC (Network Interface 
Card), just as ‘mycair is unique to an 
AX.25 station. 

Let's assume that my station can 
hear your station directly. I hear your 
ARP request and reply (again in the 
monitor screen): 


target IPaddr 44.48.70.22 hwaddr 

Your station is asking the world. 
‘What is the hardware address of 
44.48.70.22?' What is a hardware ad- 


“This month’s instaltation of our TCP/IP. 
series will concentrate on routing, 
the specification of the path that 
traffic should take between stations.” 


18.709.22 is my address 
5 is the hardware type 
eway hwaddr) is the call of thi 


Now an ARP request for my hard¬ 
ware address will be answered by this 
gateway station. Trouble is, if I do 
nothing else this doesn’t let us corn- 


route add 44.48.70.22 (interface) 

Now traffic sent to this station will 
be sent out the interface specified. 

Alternatively, you can set it up from 
your side. This works by manually 
adding my station to your ARP list 


arp at 


14.48.70.22 ax25 N1EWO 
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_ Number 22 on your Feedback card 

Above & beyond 


C. L. Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake Ave. 

San Diego CA 92119 

Constructing Hamtronics 
Modules: Conversion of 28 
MHz HF to 2 Meters SSB 

ered a basic concept: one method of 


VHF And Above Operation 


modules to convert a 28 MHz SSB 
transceiver to 2 meters. Initially I was 
going to design a set of modules for 
this purpose but when I read the 
Hamtronics advertisement for their 
modules and looked at the cost, I 
could see this was a better deal than 
trying to re-invent the wheel. Besides, 
it's more fun to put a kit together than 
to engineer one. 

Let me give you a few excerpts 
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Ask kaboom 


Number 23 on your Feedback card 


Your Tech Answer Man 


The tubes wore out because they 
had to operate at high temperatures in 
order to work. For a tube, heat is a 
necessary element. Also, because ot 
the heat and the amount ol power be¬ 
ing dissipated, other components, such 
as resistors and capacitors, got tried 
too. (More on that later.) For a transis¬ 
tor, though, heat is no more than an 
unfortunate byproduct, because the 
electronic energy travels through solid 
matter (hence the “solid-state* 


good zap will destroy just about any¬ 
thing. because the rampaging elec¬ 
trons actually bum a hole between lay¬ 
ers ot the semiconductor, allowing sig¬ 
nal electrons to go where they don't 
belong. And. it's a cascading effect; 
once the damage starts, the applied 


be an instantaneous process, as t 
old song goes, “it ain’t necessarily sc 
Transistors and ICs designed 
very small signals and/or low-pov 
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Project Manager TELECOM 95. Both 
are at international Telecommunication 
Union. Place de Nations. CH-1211 
Geneve 20, Switzerland. 


Amie Johnson N1BAC 
43 Old Homestead Hwy 
N. Swanzey NH 03431 

Notes from FN42 

4s / am writing this column (March 
~ e have just finished receiving six 
s of the white fluffy stuff that falls 
the sky. and I'm not talking about 
nwood tree cotton, and we are ex- 
ng another 2‘-3‘ during the night, 
makes storm 415 to come through 
England this winter season. We 
ist approaching the record for the 
snowfall. I really don’t care to 
k the record. I'm running out of 
t to plow the snow to. 
kinawa's Hambassador David 

lig is moving to Taiwan in August 

l ire that Okinawa will miss him. but 
is promised to continue his report- 
om Taiwan. David also sent some 
tiful pictures of the islands around 
iwa and a very pretty OSL. I am 
titling the OSL for print because of 
ery vivid colors of the fish and the 
water. I hope that the OSL will be 
id in color. [Ed. Note: Sony Amie!] 
1 also adds that Okinawa has 300 
of the known 600 species of coral and 
some of the finest coral reefs in the 
world! 


abad, Pakistan 44000 Region 3: Tel. 
252858. [The "News Letter was six 
pages long and was very Informative, 
with operating practices and proce¬ 
dures lor radio hams. Ham Mailbag, 
and ratio tips.—Amie] 

Switzerland From the ITU Press 
Notes: Just in case you missed It, the 
following countries have received 
membership since January 1: Czech 
Republic (Jan 1), Georgia (Jan 7), Slo¬ 
vakia (Feb 23), Kazakhstan (Feb 23), 
Micronesia (Mar 18). The Former Yu¬ 
goslav Republic of Macedonia (May 4). 
Turkmenistan (May 7), Eritrea (Aug 6), 
and Andorra (Nov 12). 

The TELECOM 95 FORUM, to be 
held in Geneva in conjunction with the 

TELECOM 95 exhibition from 3 to 11 

October 1995, has been drastically re¬ 
thought in light of the changes in the 


ISRAEL 

Ron Gang 4X1MK 
Kibbutz Urim 
D. Negev 85530 

4X1 KT Memorial Packet HF-VHF 
Gateway Station Up and Working 
Corrinne Yehudah 4X6VT reports that 
she has got the 4X1 KT memorial pack¬ 
et gateway up and working on the air at 
Kiryat Yam, a northern suburb of Haifa. 
Using the late Tzvi Pomer 4X1 KTs 
gear donated by his family, the station 
is already relaying the traffic between 
the Haifa 4X4HF BBS and abroad. 

When 4X1RU stepped down at the 
end of December, 4X1 KT completely 
took over the Israeli international for¬ 
warding. Corrinne reports that this has 
been an amazing learning experience, 

and in one day she managed to pass 

1.5 megabytes of traffic with a Greek 
station. Help has been offered also 


“By establishing a truly open door 
policy, the FORUM is a unique 
opportunity to bring all these 
interest groups together.” 


Time tor the news of the world— 
AmieNIBAC. 

Roundup 

Ecuador Another "Program Notes" 
from HCJB, Voice of the Andes, reports 
that their 1994 OSL series features the 
people of Ecuador in bright color. Send 
in a complete reception report to aug- 


policy, economic, regulatory, financial, 
development and investments aspects 
of telecommunications that are now in¬ 
timately entwined with technology. In¬ 
novative in concept, form and sub¬ 
stance. the FORUM will consist of two 
summits, one on strategies and one on 
technology. 

The Forum aims to open up a true 


from Germany and Italy for relaying 
traffic and bulletins as far as the low 
sunspots will permit. 4X1GP, 4X1 RU. 
and 4X4XM, to mention a tew. have 
been most helpful getting Corrinne go¬ 
ing both with the hardware and soft- 

Corrinne, who for the past few years 
has been managing the outgoing IARC 


the Ministry's Monitoring Unit has 
caught a few bootleggers. Although the 
information that has reached us is 
sketchy, apparently one of the offend¬ 
ers was In Kibbutz Hamadlya, using the 
club callsign of a neighboring kibbutz. 

Another one was In the Haifa area. 
A lot of amateur equipment was confis¬ 
cated. He is now trying, in a crash 
course, to acquire the required profi¬ 
ciency to pass the next Radio Amateur 
Examinations, and has offered all the 
seized equipment as a gift to the IARC! 

Another two. reportedly in Herzliya, 
were using unlicensed amateur gear 
and were jamming wireless telephones. 

4Z85TA Celebrates Tel-Avlv’s 85th 
Birthday From January 1 through April 
30. 4285TA, a special station com¬ 
memorating the 85th anniversary of the 
founding of the city of Tel-Aviv, will be 
on the air. All modes (and we mean 
all—CW. SSB. SSTV, packet, AMTOR. 
PACTOR, and RTTY) will be operated 
on all the bands, and possibly via satel¬ 
lite as well. 

Shlomo Musali 4X6LM. the manager 
of the station, promises a special QSL 
for every contact made, and says that a 
diploma will be available. The condi¬ 
tions necessary for winning the award 
will be published as soon as known; in 
the meantime, make it a New Year's 
Resolution to get on the air and work 
the station on as many modes and 
bands as you cant 

OKINAWA 

David Cowhig 7J6CBO/WA1LBP 
AmCon Naha 
FBU PSC 556. Box 840 
FPOAP 96372-0840 

Summer '93 brought the Taiwan- 
Japan-Korea-Russia UHF test in late 
July and portable operations at the 
many festivals held in Okinawan cities 
and towns. The Kadena Radio Club 













































The ZAPPER is an 
awesome Answer! 

This magic-like little box activates any radar 
detector within 3/4 of a mile. Watch the brake lights 
come on the speeding sports car that just flew by. 
Keep those speeding big trucks from eating your 
bumper. The ZAPPER is alOGHz amateur transmit¬ 
ter the size of a cigarette pack, operates on a 9v battery. 
Complete with road game "Trolling forTailights". 

$4Q95 

Built & tuned only Plus $5.00 S&H 

TRANSEL 

*gg| Technology 

123 East South Street 
Harveys burg, Oh 45032 
1-800-829-8321 


Join the FUN on the 

SATELLITES 

YES! Anyone with a Technician Class 
license or higher can work 


OSCARs 


Learn how: Join AMSAT today! 

Special Offer: Until March 31, new members receive: 

ORBITs - Satellite tracking software by WOSL 

How to Use the Amateur Satellites - A great book by KB1SF 


'«) AMSAT 


PO Box 27 Washington, DC 20044 
301-589-6062 
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Never Say Die 



• 12 VOLT, 2.1 AH CAPACITY — Up to 6 times the capacity of standard battery packs 
and maximum output from your HT 

• STATUS LIGHTS — To monitor battery capacity. 

• SEALED LEAD CELLS — Maintain charge for months and can be recharged to 
100% capacity without the memory effect of nicads. 

• ADAPTERS — To fit most HTS, cellular phones & other types of electronic equipment 

• DUAL OUTPUTS — To power two units simultaneously ___ 

• FACTORY REPLACEABLE BATTERY CELLS AND COMPONENTS. R21 

Call 1-800-989-0505 for information or your nearest dealer (9-5 EST) Inn] 
or Fax 516-222-0569* QUANTUM INSTRUMENTS INC. IBUlSM 

1075 Stewart Avenue. Garden City, NY 11530 • 516-222-0611 ^K5 m 
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1691 MHz Weather 
Satellite System 


1691 MHz Pre-amp. 

model TS-1691-P. Amp 
1691 MHz Receiver 
model TS-1691-Recvr 


$349 


$65 


Low Loss (microwave) Coaxial Cable (65ft) 
with connectors. 

model 1691-coax assy 
Track II Satellite Orbital Program. Tracks ALL 
satellites, world map, print out $9 

1691 MHz Loop Yagi Antenna 

model 1691-LY(N) $9 


SI 


SPECTRUM INTERNATIONAL, INC. 
Post Office Box 1084. Dept. S 
Concord, Mass. 01742, U.S.A. 
Phone: (508) 263-2145 
Fax: (508)263-7008 


A NO-RADIAL VERTICAL 
THAT COVERS 80 OR 75 METERS? 

THERE'S ONE NOW! 

No, we won't insult your intelligence by telling you that it's a 
‘‘halfwave” or that ANY vertical will operate more efficiently without a 
good radial system than with one; it certainly won't! if you want 
expensive fairy tales talk to our competitors! if, however, you've no 
room for even the smallest radial system just install the most efficient 
multiband vertical in the business, the HF9V-X, over our counterpoise 
kit. You'll not only save a tidy sum but you’ll work DX that the shorter 
and more lossy no-radial "halfwaves” can't touch because both the 
HF6V-X and HF9V-X use longer active element lengths for higher 
radiation resistance and greater efficiency on more bands than any of 
the so-called halfwaves. Ask for our free brochure for complete specs 
on all Butternut models and receive technical note DLS-1 “Dirty Little 
Secrets from the Antenna Designer's Notebook”) that shows you how 
to calculate the probable efficiency of any vertical antenna using the 
manufacturer's own specs so you won't have to learn the truth the 
hard wayl 


Model CPX counterpoise kit for Butternut models 
HF9V-X, HF6V, and HF6V-X; substitutes for ground or 
elevated radials. Self-supporting tubing bolts onto 
base of antenna. Mast not provided. 

BUTTERNUT ELECTRONICS CO. 



P.0. Box 1234, Olmito, TX 78575 (210) 350-5711 


ER SERVICE CARD 
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tween and with plants, dental amal¬ 
gam. vitamins, light, bioelectromag¬ 
netism. electromagnetic fields and 
health, mob psychology, magnetism, 
communications with extraterrestrials, 
near-death experiences, out of body 
experiences, mind reading, limb re¬ 
generation. light and health, all that 
missing dark matter, serendipity, coin¬ 
cidences. past lives, acupuncture, 


“And most of all, I’m truly proud of 
my fellow Americans, who are able 
to stomach all this corruption and 
waste without a whimper” 


us hyper-inflation. Ol Reagan, who 


health, fire walking, speed healing, 
psychokinesis, long delayed radio 
echoes, and so on. How do Ouija 


ic and that most ol 


ig develop- drug pi 


always dreamed of. Of Bush who 
gave us . . . gave us? Oh yes. of 
Bush, who finally fed us up with both 
the Democratic and Republican par¬ 
ties. forcing us to lean on Ross Perot 
. . . who then crumbled under the 
weight. 

And most of all. I'm truly proud of 
my fellow Americans, who are able to 
stomach all this corruption and waste 
without a whimper. I'm proud of how 
our factory production school system 
has changed what was once a fiercely 































































:hing you enough we'll finally begin to 


-seconds a day and whic 
tably change the welfai 
social security mess, tti 



SERVICE FOR: 

General Communication • Industry • Marine VHF 
Scanners • Amateur Bands • Microprocessor 
Experimental 

Get, your FREE 1994 Catalog! 
CALL TOLL FREE: 1-800-JAN-XTAL 



ASA 

PO Box 3461 

Myrtle Beach, SC 29578 

1 - 800 - 722 - 2681 


toll -| ann nona pricing and 

FREE I “OUU-DDD-UyUO ORDERS ONLY 



LENT1NI COMMUNICATIONS INC. 


. 21 GARFIELD STREET, NEWINGTON, CT\06111 

Hours: M-F10-6, S C.O.D.s Same Day I 

' SAT. 10-4 OK Shipping 
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Number 25 on your Feedback card 

Special events 

Ham Doings Around the World 


Listings are tree of charge as space permits. Please send us your Special Event 
two months in advance of the issue you want it to appear in. For example, if you 
want it to appear In the January issue, we should receive it by October 31. Provide 
a dear, concise summary of the essential details about your Special Event. Check 
Special Events File Area #11 on our BBS (603-924-9343). for listings that were 
too late to get into publication. 


MAY 1 

BEMIDJI, MN The Paul Bunyan ARC of 
Bemidji will hold its annual Hamfesl from 8 
AM-2 PM. Flea Market. VE Exams. Deal¬ 
ers. Talk-in on 146.13/.73. Contact Steve 
Hake, Hamfesl Chairman, 4331 Pincherry 
Rd.. Bemidji MN 56601. Tel. (218) 751- 
9558. 

BURLINGTON, IA Valley Emergency 
Comm. Assn, will host Burlington Hamfest 
•94 from 7:30 AM-3 PM, at the Burlington 
Drive-In Theater on Agency St. Talk-in on 
146.790/. 190 WOLAC/R and 146.520 sim¬ 
plex. Contact Chuck Gysi N2DUP, Burling¬ 
ton Hamfest 94, P.O. Box 911, Burlington 
IA 52601-0911, or call (319) 752-3000 
(voice/lax). 

HERKIMER, NY The Fort Herkimer ARC 
will hold a party at the Herkimer County 
Home for the Aged, from 1 PM-3 PM, to 
celebrate “Dean Wallace Day," in of honor 
Dean K2ANM, Oldest Active Amateur Ra¬ 
dio Operator in Herkimer County. Dean, 
who was bom in July of 1899, was first li¬ 
censed in 1919! 

YONKERS, NY The Metro 70cm. Network 
will present a Giant Electronic Flea Market 
at Lincoln H.S., 9 AM-3 PM, rain or shine. 
VE Exams. Talk-in on 440.425 MHz PL 
156.7; 223.760 MHz PL 67.0; 146.910 Hz; 
and 443.350 MHz PL 156.7. Mail reserva¬ 
tion payments to METRO 70 CM NET¬ 
WORK, 53 Hayward St., Yonkers NY 
10704. For details, call Otto Supliski 
WB2SLQ, (914)969-1053. 


MAY 7 

EAST LIVERPOOL, OH A Hamfest will 
be held by the Triangle ARC from 8 AM-3 
PM at Calcutta Fire Hall. Talk-in on 146.70. 
Contact Dick Sisley K8JKB, 1218 North- 
side Ave., East Liverpool OH 43920. 
GRASONVILLE, MD Kent Island ARC will 
hold their Hamfest at Grasonville VFW, 
from 0800Z-1400Z. Talk-in on 146.94 Rptr. 
Contacts: Tom Dove K30RC, (410) 643- 
4675; Glenn Durbin WN3G, (410) 643- 
1125; Jim Smith K3UBC. (410) 643-3338; 
Jerry Miante K1JUM, (410) 643-2782. 
MANITOWOC, Wl The Mancoiad RC will 
hold its annual Hamfest, starting at 8 AM, 
at the Manitowoc County Expo Ctr. Ama¬ 
teur/Computer/Electronics Flea Market. VE 
Exams. Mail checks w/SASE to Mancorad 
RC, P.O. Box 204, Manitowoc Wl 54221- 
0204; or call Red, (414) 684-9097 days; 
Ron (414) 793-4733 eves. 

OWEGO, NY A Hamfest sponsored by 
Southern Tier ARC will be held at Marvin 
Park Fairgrounds from 8 AM-4 PM. VE Ex¬ 
ams. ARRL Forum. 35th Annual Banquet. 
Flea Market. More. Talk-in on 146.16/.76 
or 146.52/.52. Contact STARC, P.O. Box 
7082, EndicottNY 13761-7082. 

SIERRA VISTA, AZ The Cochise ARA will 
have their annual Hamfest from 7 AM-4 
PM. For VE Exam info, call Frank Ivey, 
(602) 378-9404. For Hamfest info, contact 
Tim Mize, (602) 458-5257. Talk-in on 
146.76/16. 


MAY 8 

ATHENS, OH The Athens County ARS 
will hold its 15th annual Hamfest and Rea 
Market from 8 AM-3 PM at the City Rec. 
Center. Indoor space Is available only by 
advance registration; Contact John Biddle 
WD8JLM, 80 Wonder Hills Dr., Athens OH 
45701. Tel. (614)594-8901 after 6 PM. For 
info, write to Car! J. Denbow, KABJXG, 63 
Morris Ave., Athens OH 45701-1939. Talk- 
in on the Club repeater at 145.15 MHz (- 
600). 

MEDINA, OH The Medina 2 Meter Group, 
Inc., will hold their Ham/Computer/Elec¬ 
tronic Hamfest at Medina County Commu¬ 
nity Center, 735 Lafayette Rd. Flea Market 
Set-up at 6 AM. For details, contact Medi¬ 
na Hamfest Committee, P.O. Box 452, 
Medina OH 44258. Tel. (216) 725-4492, 10 
AM-5 PM. 

MAY 14 

CADILLAC, Ml The annual Swap and 
Eyebal QSO will be held by the Wexaukee 
ARC at the Cadillac Middle School. Talk-in 
on 146.98 Rptr. Contact Wexaukee ARC, 
P.O. Box 163, Cadillac Ml 49601 ; or call 
Dan KE8KU, (616) 775-0998. 

ETOBICOKE, TORONTO, CANADA The 
Skywide ARC will host their annual Spnng 
Hamfest and Rea Market from 8:30 AM- 
1:30 PM, (Set-up at 7:30 AM) at the West¬ 
way United Church, 8 Templar Dr. Talk-in 
on 146.985/R or direct 146.52. Reserve 
earty for best tables. Contact John Wilson 


VE3WIL, (416) 663-0178; or Rex Sweet- 
apple VE3XER, (416) 663-0288. 

MAY 14-15 

FT. WAYNE, IN The Ft. Wayne Computer 
Fair, sponsored by Trade Show Produc¬ 
tions, Inc., will be held from 10 AM-5 PM at 
the Memorial Coliseum. Flea Market. 
Demonstrations. To reserve space, make 
checks payable to Trade Show , Produc¬ 
tions, Inc., and return to: Mark Hanslip, 
143 Schbss Ln., Dayton OH 45418. 
SELAH, WA The Yakima ARC will hold 
their annual Hamfest at Selah Middle 
School. Seminars. VE Exams. Breakfast, 
lunch, and banquet. Talk-in on 146.660. 
Contact Dick Umberger N7HHU, (509) 
248-3580. 

MAY 15 

CAMBRIDGE, MA The MIT Electronics 
Research Soc., the MIT Radio Soc., and 
the Harvard Wireless Club will hold a 
Tailgate Electronics/Computer/Amateur 
Radio Rea Market from 9 AM-2 PM at the 
comer of Albany and Main. For reserva¬ 
tions and info, call (617) 253-3776. Mail 
advance reservations before May 5th to 
W.1GSL, P.O. Box 82 MIT BR„ Cambridge 
MA 02139. Talk-in on 146.52 and 
449.725/444.725 - pi 2A - Wl XM/R. 
HOLLY, Ml The 4th annual ARRL sanc¬ 
tioned Hamfest/Computerfest, sponsored 
by the Fenton Area ARA and the Ben 
Sherman Middle School ARC, will be held 


BATTERIES 

BUY DIRECT FROM US, THE MANUFACTURER! 




FOR THE 
MONTH OF MAY 


MASTI 


Replacement Batteries 


IB-IO(S) 
IB-12(S) 


lO.Bv @ 600 MAH ■ 
9.6v@ 1200 MAH 
12v @ 750 MAH 
12v @ 1000 MAH 


7.2V @ 900MAH 
7.2V @ 1500MAH 


lsterchArgjer J& ii 

%% 11 # 

W ( / / 


By simply changing adapter cups the 
MASTERCHARGER® will charge any Yaesu, 
Motorola, Icom, Kenwood, Alinco etc. 
2-Way Radio Battery 


W & W ASSOCIATES 

800 South Broadway, Hicksville, NY 11801 

WORLD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INQUIRE 

In U.S.A. and Canada Call Toll Free:(800) 221-0732 ♦ In NY State Call:(516) 942-0011* Fax:(516) 942-1944 


NYS residents add 8 1/2% 
sales tax. Add $4.00 for 
postage and handling 


CIRCLE 191 ON READER SERVICE C4 
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Model 81000A RF Directional Wattmeter 

Model 81000A is a thoroughly engineered, portable, insertion type wattmeter 
designed to measure both FWD/RFl 
C. W. power in Coaxial transmission lines. 

81000A is comprised of a built-in line 
section, direct reading 3-scale 
meter protected by a shock-proof 
housing. Quick-match connectors, 
plus a complete selection of plug-in 
elements, gives the FRONT RUNNER 
reliability, durability, flexibility 
and adaptability with a two year 
warranty. 

Contact us for your nearest 
authorized Coaxial Dynamics 
representative or distributor in 
our world-wide sales network. 




15210 Industrial Parkway 
Cleveland, Ohio 44135 
216-267-2233 
1-800 -COAXIAl 

FAX: 216-267-3142 See Us At Dayton - Booths 40,1» 402 

Service and Dependability... A Part of Every. Product 
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the power station 

Y The POWER STATION is a 12V x 6.5 AmpHr gel-cel! j 

JL battef y com P |ete with voltmeter, wall charger and a | 

S3 cord for charging via automobiles. It will power most 

HTs at 5 Watts for 2-4 weeks (depending upon how long-winded you 
are). Also VHF, UHF, QRP, or HF. mobiles such as the KENWOOD TS- 
50 (at 60W). There are no hidden costs, all you need is your mobile or HT 
power cord or cigarette lighter adapter. 

The POWER STATION provides 12V from a cigarette plug and has two 
recessed terminals for hardwiring. A mini-phone jack with regulated 3V, 

6V, or 9V output can be used separately for CD players, Walkmans, etc. To orderi send check or money order for $49.95 + 
THE POWER STATION can be charged in an automobile in only 3 hours, $6.50 for shipping, along with your shipping address 
or in the home in 8 hours. The charger will automatically shut off when the and telephone number to: 


battery is completely charged, so you can charge it even when it has only 
been slightly discharged, (unlike Ni-Cads that have memory). Our charg- „ 
ing circuit uses voltage sensing circuitry, other brands are timed chargers ^ 
which always charge the battery a full cycle, this damages their battery . 
and shortens its’ life if it only needs a partial charge. The POWER STATION 
has a voltmeter that shows the exact state of charge of the battery, not 
worthless idiot lights that tell you "YOUR BATTERY IS NOW DEAD." The 
voltmeter can even be used to measure voltages of other sources. 


Joe Brancato 

' THE HAM CONTACT 

“ P.O. Box 3624, Dept. 73 
Long Beach, CA 90803. 



























WESTERN UNITED STATES TO: 
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Surplus Solar Panels 
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Your Shack 

Easy Solar 
Control Circuit 
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Never say die 


Wayne Green W2NSD/1 



Reinventing Hamfests 


hibits. All the other ham special inter¬ 
ests could be represented by the ham 
Industry companies supporting their in¬ 
terest, plus any dubs and outstanding 
hams involved with that interest 
Would you like to see all the packet 
groups together, complete with videos 
crank type and we were on a party line, and demonstrations? Ditto the ATVers. 


of the computing power Is handled by Macauley, and Mamie. They liked Beth- and my homemade pp 813 kilowatt 


microcomputers sitting on desks. lehem so much they bought an old band AM rig into my old 193! 

Machines are numerically controlled farm with a cottage, where they spent drove it to Bethlehem, and was 

by computers instead of skilled machin- their summers from then on. ness, 

ists. Middle-management layers have It didn’t take long before Sanger 
been eliminated. Our stores use bar Green, from Littleton, the next town Hamfests 1994 

codes at the checkout to calculate the over, was dating my mother. That led to With the recent apparent coll 


into my old 1939 Ford, in 9?75mphc 


ss ' way to attract 

interested scl 

imtests 1994 had exhibits 

With the recent apparent collapse of P eaters wori 
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Cold Fusion is Hot _ 

If you aren't finding enough challenges in 
ham radio, perhaps you’d like to dabble in a 
growing technology that could very well make 
you rich. The water-fuel phenomenon called 
Cold Fusion has prompted Publisher Wayne 
Green to launch a full-color glossy magazine 
bearing that name to help springboard re¬ 
search. The 96-page premier issue hit the 
newsstands in May. 

You may remember news reports of the 
cold fusion breakthrough when its discovery 
was announced at the University of Utah by 
Drs. Martin Fleischmann and Stanley Pons 
back in 1989. While many in the so-called re¬ 
search "establishment" have spurned the 
idea, Cold Fusiorfs Editor, Eugene Mallove. 
Sc.D., says the technology is “far from dead." 

“Cold fusion releases enormous quantities 
of energy in the form of heat, not radiation, as 
in hot fusion. This heat energy is hundreds to 
thousands of times what ordinary chemical re¬ 
actions could possibly yield," says Mallove, 
who was nominated for a Pulitzer for his book 
Fire from Ice. "If cold fusion is a heretofore 
unknown form of benign nuclear reaction—-as 
most researchers in the cold fusion field be¬ 
lieve—there is more potential cold fusion en¬ 
ergy in a cubic mile of sea water than in all of 
the oil reserves on earth." A subscription to 
Cold Fusion costs $98 USA; phone (800) 234- 
8458; FAX (603) 924-8613. TA/XCold Fusion 
magazine. 


Call for Papers _ 

A call for papers has been announced for 
the 13th ARRL Conference on Digital Com¬ 
munications. Suggested topic areas Include: 
data communications, computer networking 
via radio, protocols, packet-radio hardware 
and software, applications, authentication 
techniques, digital voice communications, 
speech compression, multiplexed systems, 
digital image communications, radio propaga¬ 
tion effects, application of new technology to 
amateur digital communications, digital signal 
processing, spread spectrum, and state-of- 
the-art microelectronics. 

The '94 Digital Communications Confer¬ 
ence will be held in Minneapolis (Blooming¬ 
ton, MN) on August 19-21. Deadline for re¬ 
ceipt of camera-ready papers is June 20, 
1994. Papers should be sent to Maty Wein- 
burg, ARRL, 225 Main street. Newington, CT 
06111; (203) 666-1541, or Internet Iwein- 
ber@arrl.org. TNX ARRL 

Massive Global Internet 
Announced _ 

Two of the richest men in the nation, Mi¬ 
crosoft's Bill Gates and McCaw Cellular's 
Craig McCaw, are pooling their dollars in a 


$9 billion project to blanket the earth with 
more than 900 satellites capable of high- 
bandwidth communications. Separately, 
Microsoft has invested in a terrestrial radio 
E-mail network for portable communications 
devices. 

The project was actually invented last year 
by Edward F. Tuck WD6CRP under the cor¬ 
porate identity of Calling Communications—a 
name which generated little publicity. That is, 
until Gates and McCaw recently invested 
heavily and renamed the venture Teledesic 
Corp. Tuck is Vice Chairman of the new com¬ 
pany. 

The FCC application was accompanyed by 
the obligatory $216,000 application fee. 
Teledesic expects to offer voice channels, 
broadband videoconferencing and interactive 
multimedia channels, along with realtime two- 
way data services on 880 active plus 84 
backup birds. If devoted to voice exclusively, 
the system could support 20 million users! It 
will, however, be used to support a smaller 
number of channels with a higher average 
bandwidth. TNX W5YI Report. Issue ff8. April 
15. 1994. 


Ham to Head PCS Task 
Force _ 

The FCC's task force on emerging person¬ 
al communications service (PCS) issues will 
be directed by Private Radio Bureau Chief 
Ralph Haller N4RH. Besides serving as a "fo¬ 
cal point" for all PCS matters, the new task 
force will aim to ensure continuity among all 
of the commission’s bureaus and policies. 

FCC Chairman Reed Hundt said, “I am 
confident that under the leadership of Ralph 
Haller, the PCS task force will lead the com¬ 
mission in the timely development of a com¬ 
prehensive regulatory framework for PCS." 

But, development may not be so timely, ac¬ 
cording to the Washington Post. The newspa¬ 
per has reported that the development of the 
PCS service may be delayed at least another 
year. At last count, 66 Petitions for Reconsid¬ 
eration have been received at the FCC in the 
wake of last September’s adoption of a PCS 
spectrum plan. The complex plan calls for 
auctioning off a huge chunk of radio spec¬ 
trum. TNX Westlink Report, No. 669, March 
31, 1994. 


DBS Service Up and 
Running _ 

DirecTV—a division of Hughes Aircraft 
Corp.—has begun sending more than 20 
television channels directly to several hun¬ 
dred American homes via satellite. This is the 
first step in what company officials believe 
will be a nationwide DBS (direct broadcast 
satellite) service by the end of the year. 


The company recently unveiled Its 
new headquarters in Castle Rock, Colorado, 
the site of its four 13 meter uplinks. DirecTV 
plans to add a second geostationary satellite 
at 17 GHz, operating at what one company 
official described as a higher frequency than 
any other FCC-defined service. 

Customers will use set-top boxes equipped 
with RS-232 ports for direct PC or worksta¬ 
tion connections and also link directly to tele¬ 
phone lines for billing. The system will sup¬ 
port a variety of broadband interactive 
services. TNX Electronic Engineering Times, 
Issue 791. April 4. 1994. 


QRP RFI Calling ■ ■. 

The Federal Communications Commission 
has released the results of a recent study on 
telephone RFI (radio frequency interference), 
and the results suggest that transmitter pow¬ 
er was not a significant factor in these cases. 
The telephone interference research was 
conducted by 35 FCC field offices, each one 
visiting the scene of three randomly-selected 
cases. The transmitting stations included 47 
citizen's band, 27 amateur, 23 AM broadcast, 
10 FM broadcast, and one international 
broadcast station. 

At each location, government investigators 
tested the telephones in question, FCC “bul¬ 
letproof” telephones, and a variety of filters. 
In one-third of the cases, 10 watts or less 
caused the RFI. Filters were successful in 
eliminating the interference roughly one third 
of the time. 

The FCC also said, “Manufacturers can 
design telephones to be interference free." 
The commission's "bulletproof" phones were 
immune from the RFI "virtually all of the time." 
The survey is intended to help the parties "to 
productively address and resolve this prob¬ 
lem." TNX Westlink Report, No. 669. March 
31. 1994. 

Japan Accelerates ^ 
Information Highway 

The country with more ham operators per 
square mile than you can shake an HT at is 
revving up plans to build a high-tech informa¬ 
tion highway. The Tokyo metropolitan govern¬ 
ment and the Ministry of Posts and Telecom¬ 
munications is expected to announce a fiber- 
based multimedia telcom network that will 
carry interactive cable TV and on-demand 
video games starting in 1996. 

The project is part of a grand national plan 
to bring fiberoptic telecommunications to 
virtually all Japanese homes by 2010. Sever¬ 
al American and other non-Japanese com¬ 
panies are showing interest in the project, 
according to a Ministry official. TNX Electron¬ 
ic Engineering Times, Issue 791. April 4, 
1994. B 
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J<^MRP4 Solar Panel 
Control Circuit 

Build this easy charge controller for your sun-powered station! 

by Michael BtycaiWBSVGE 


.oiialcs. th 

17 sunlight to efeclricllj., 
the energy techno' y of the '90s. It’s 
prising how much energy iho newer genera 
lion of solar panels' ean produce In the not- 
too-distant past, you would be lucky te sffl 
I amp under ideal conditions-Today. a sin¬ 
gle solar panel can easily generateSDvpj;.4 
amps of charge current tinder clean suntty 
skies. 

If the solar array was left connected t^: 
the batteries all the time, however, severe^ 
overcharging would occur.-The results f ; 
would benuher ugly! You can expect phys¬ 
ical damage in the form of/warped plates, 
dislo^fon of the plate’s lead paste and ex¬ 
cessive electrolyte gassing, resulting in loss 
of electrolyte. You can easily destroy a 
brand-new gelled battery in one weekend if 
you don’t have some means of protecting 
the battery from overcharge. 

To prevent battery damage, some means 
of controlling the current from a solar panel 
is needed. This device is called a charge 
controller. 

Charge Controllers 101 

There are two basic technologies to 
charge batteries via solar power: shunt 
mode and series mode. Let’s look a little 
closer at both methods of control. 

In a scries controller, a relay or transistor 
switch is in series between the PV (photo¬ 
voltaic) array and the battery bank. In this 
case, the controller monitors the terminal 
voltage of the battery and will turn off the 
switch when the battery becomes full. Con¬ 
trolling how long the switch remains open 
or closed determines the slate of charge of 
the battery. By pulse modulating the switch, 
a trickle charge can be emulated. 

As the name implies, shunt controllers 
divert array power from the batteries by 
shunting the PV array to ground. A block¬ 
ing diode isolates the PV array from the 
batteries. This prevents the controller from 
discharging the battery bank along with the 
array when the array is shorted to ground. 


By monitoring (be nal voltage of the 

battery, the ocn lerK ill slajfao shunt the 

extra current w _n tlie full Charge terminal 
,voltage is reached Many tithes, the array's 
«A^-edasfca,. usually by re- 
Sometimes:'Hi§^ray is shorted di- 
rectly to grounds? ’> 

You ca» s! on the output of a solar panel 
to ground without causing .any damage to 
the panel. Here's how it work,: Power is a 
toSSUon of both curpent:and'voltage—pow¬ 
er:! S equal to currcnntiaes: voltage. With 
nothing connected to the panel, we have ze- 
TO.powcr because there is no current flow¬ 
ing. Voltage is maximum, current is zero. 
On the other hand, shorting the output of 
the panel generates maximum current, but 
now there is no voltage. The resull'is again 
zero power being produced. In real l@e. us¬ 
ing real-life switches, there will become 
voltage drop. Therefore, some of the energy 
from tn| panel will be released as heat. 


Since most shunt controllers use a power 
transistor as the switching device, the col- 
lector-emitter junction will drop some volt¬ 
age. This is exactly how a shunt controller 
works. 

The .V1RP4 Charge Controller 
The MRP4 is a simple shunt charge con¬ 
troller that will handle up to 4 amps of array 
current. That’s enough for a Siemens 
ProCharger 75 panel. The MRP4 will allow 
the battery to be charged to 100 percent of 
its capacity without overcharging. It’s sim¬ 
ple to set up and, best of all, easy to build. 
A well-stocked Radio Shack can supply 
nearly all the parts. A PC board is available, 
as well as a complete kit of parts. You can 
build the MRP4 for less than $35—much 
less with a well-stocked junkbox. 

A Look at the Circuit 
The MRP4’s schematic is shown in Fia- 



Photo A. The MRP4 Solar Panel Control Circuit. The chip is an LM324 op amp. 


10 73 Amateur Radio Today June, 1994 











Figure 1. Schematic for llie MRP4 Solar Control Circuit. 


urc 1. The heart of the project is an LM324 
op amp. Only three of the four amplifiers 
in the chip are used in this project. 

To determine the state of charge of the 
battery, we monitor its terminal voltage. 
Resistors Rl and R2 divide the battery's 
voltage by three. Amplifier D buffers this 
voltage before passing it along to amplifier 
A. This amplifier is configured as a voltage 
comparator. The battery’s terminal voltage, 
now divided by three, is compared to the 
state-of-charge reference voltage. 

The state of charge (SOC) is determined 
by a 78L05 three-terminal voltage regula¬ 
tor. Resistor R12 keeps a constant load on 
the regulator to improve its stability. Trim¬ 
mer R14. along with RI3. sets the state of 
charge by dropping the regulated +5 volts 
slightly. This is our state-of-charge set 
point. The state-of-charge set point is three 
limes the value. If you want the controller 
to turn off the charging current at 14.3 
volts, then the SOC voltage at pin #2 of 
U1A would be 4.766 volts. The highest you 


can set the state of charge is IS volts. 
Thai’s the full output of the 78L05 regula¬ 
tor times three. 

Even though the battery sense is divided 
by one-percent resistors, there may be some 
final adjustment needed to the SOC trim¬ 
mer for the exact state-of-charge voltage 
at the battery terminals. The circuit is pro¬ 
tected against reverse polarity by a IN4002 
diode. 

When the array starts to produce energy, 
all the array’s power goes into the battery 
via the blocking diode. As the battery be¬ 
comes full, its terminal voltage will rise. 
When the terminal voltage reaches the 
state-of-charge set by RI4, the comparator 
switches states. Some of the output is fed 
back to the sense line. This raises the volt¬ 
age of the sense line up slightly. By doing 
so. we introduce some hysteresis to the 
comparator. 

At the same time, the output also is 
squared up by the third amplifier. Its output 
drives the shunt transistor fully on. Since 


the transistor is fully saturated, it shorts the 
array to ground. This stops the battery from 
charging. The blocking diode prevents the 
battery from being shorted to ground when 
the transistor turns on. 

With the array shorted to ground, the ter¬ 
minal voltage of the battery begins to drop. 
But. because of the hysteresis, the terminal 
voltage drops below that of the state of 
charge. Depending on the value of the re¬ 
sistor in the hysteresis loop, the battery 
voltage will drop a volt or so. When the ter¬ 
minal voltage drops below the hysteresis 
threshold, the comparator switches off. 
This reverses the action of the transistor 
switch, turning it off. Once again, full array 
current is allowed to flow into the battery 
and the process is repeated. The battery is 
then protected from overcharge by shorting 
out the array when the state of charge has 
been reached. 

The CHARGING LED will then flash on 
and off as the shunt transistor shorts the ar¬ 
ray to ground. The charging LED gets its 
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operating power directly from the PV array. 
The rate of flashing will be determined by 
several factors, such as the charge current 
from the array and the condition of the bat¬ 
tery. 

Construction 

There is nothing critical about building 
the MRP4. It can be built using any method 
you’re comfortable with. This includes the 
use of perf board and dead-bug construc¬ 
tion. However, using the PC board de¬ 
signed for the MRP4 speeds construction. 
The PC board makes troubleshooting easi- 

This is a simple project, so begin by 
stuffing the PC board with the resistors. 
Next add the IC socket and the terminal 
board. Finish up by installing the regulator 
and capacitors. The shunt transistor must be 
hcat-sinkcd. Failure to do so will destroy 
the device. You can use an aluminum 
TOP220 heat sink or. by bending down the 
tab of the transistor, you can use the metal 
case holding the PC board. If you go this 
route, be sure you use a TOP220 mounting 
kit to keep the tab insulated from the case. 
Likewise, you can bend down the blocking 
diode and use the case to help heat-sink it. 
too. Apply a small dab of thermal com¬ 
pound to help conduct the heat to the metal. 

Setup and Adjustments 

You’ll need an adjustable power supply, 
a digital VOM and a solar panel to adjust 
the MRP4. 

Start by connecting the power supply 
to the battery terminals. With the power 
supply sitting at 14 volts, check for VCC 
on pin #4 of Ul. Check the output of 
the 78L05 regulator. It will be very close to 
+5 volts. From the wiper of trimmer RI4, 
set this voltage to your state of charge. 
Remember, it will be your state of charge 



Figure 2. A drilled and etched PC boeud is available for $4.75 plus $1.50 S&H per order 
from FAR Ciivuils. 18N640 Field Ct.. Dundee. IL 60118. 
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Parts List 


divided by three. 

Probe the base of QI with 
the VOM. Now slowly increase 
the power supply voltage. 
When the power supply reach¬ 
es the state-of-chargc set point, 
the base will go high. Now 
slowly reduce the voltage of 
the power supply. You should 
be able to drop the voltage 
down to around 13.5 volts be¬ 
fore the base goes low again. 
This completes the setup and 
adjustment. You might need to 
touch up the trimmer if you 
don't see the exact set point 
you require. Again, this is be¬ 
cause of the slight difference in 
com-ponents in the battery 
sense line. During these tests, 
the charging LED will remain 
dark. 

Final Hook-Up 

The only way to really see 
how the MRP4 works is with a 
solar panel. So. connect the 
MRP4 to the battery to be 
charged first. Then connect the 
solar panel. Of course, the solar 
panel needs to be placed in di¬ 
rect sun to charge the battery. 
The charging LED will come 
on. When the battery reaches 
full charge, the charging LED 
will begin to blink on and off. 
With an MP75 solar panel, the 
shunt transistor's heat sink 
should be politely warm to the 
touch. Don't use any other 
source of energy other than a 
solar panel. Don't use your 
power supply! 

Any time the array produces 
power, the LED will come on. 


R1 

R2 


100k 1% 
49.9k 1% 


R4 

R5 

R6 

R7 


10k 

82k 

100k 

100k 


R9 

R10 

R12 

R13 


1 meg 

2.2k 

47k 

470 

10k 


R15 

Cl 

C2 

C3 

C4 

C5 

D1 

02 

D3 

U2 

U3 

QI 


0.1 

1.1 TAN 
200 pF 
1.1 TAN 
1N914 
1N4002 
1N5821 
LM324 
LBLOB 
L8L05 
TIP 112 


Terminal block 


Mouser #531-PT10V-1k 
Mouser #506-4PCV-04 


You can change the TIP 112 to a power MOSFET il you wish. The pins ol 
the MOSFET will lit the same holes as the TIP 112. Change RIO trom 2.2k 
to 100 ohms and R11 from 47k to 100k. Nothing else needs to be changed 
tor this modification. You can use just about any low RDSon power MOS¬ 
FET instead ol the TIP 112. I've used an IRFZ44 in the past with very good 


For more current capacity, there are two extra pads on the PC board lor a 
second 1N5821 diode in parallel. 


A PC board is available from FAR Circuits. 1BN640 Field Ct.. Dundee IL 
60118. lor $4.75 plus $1.50 S4H. 

A complete kit ol parts, including the PC board and terminal block, is avail¬ 
able lor $30 (including first-class postage) from Sunlight Energy Systems, 
2225 Mayflower NW. Massillon OH 44647. 


This may occur without any 
substantial charging taking 
place. In fact, bright moonlit 
nights may make the LED glow 
slightly! 

Uh-Oh! It Don’t Work! 

If the MRP4 fails to operate, 
check for VCC on pin #4 of the 
LM324. Also, you must have 
the proper reference voltage 
from the 5 volt regulator. 

If the battery won’t come up 
to the state of charge, you may 
have more load on the battery 
than the solar panel can re¬ 
place. Either reduce your loads 
or increase the charging current 
to the battery. 

An open shunt transistor will 
allow the battery to become 
overcharged. Check the base 
voltage to see if the device is 
being turned on. If there is base 
voltage, and the battery is over¬ 
charging. then Q1 has failed. 

By connecting the solar pan¬ 
el only, with no battery con¬ 
nected to the MRP4, you'll 
overheat the shunt transistor. 
This happens because the 
MRP4 oscillates by turning it¬ 
self on and then off. Be sure 
there is a battery connected to 
the MRP4 when the solar panel 
is active. 

That’s It! 

The MRP4 will protect your 
battery from overcharging 
when you're using a solar 
panel. It’s simple, effective and 
oh so easy to build. It’s a per¬ 
fect project for a rainy after¬ 
noon. B 


Sell your product in 73 Amateur Radio Today . 
Call Dan Harper today at 1 (800) 274-7373. 
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Surplus Solar: Is It for You? 

An affordable alternate backup power system. 

by Donald Koehler N7MGT 


L ooking for a back-up power source for 
your station? Want some way to power 
your equipment that is portable, quiet and 
earth-friendly? Solar power systems will 
give you all of this and a bit more. The major 
objection against solar power from most 
hams seems to be the cost associated with the 
system components, especially the panels. 
This article shows how you can use surplus 
or repaired panels to reduce your system 

New panels, tied into a modern “turnkey" 
system, can't be beat for overall price, effi¬ 
ciency and hassle-free power. Hams, howev¬ 
er, have a demonstrated do-it-yourself atti¬ 
tude, both to save money and to learn more 
about their equipment and their system's 
maintenance. With the use of surplus panels, 
described here, and surplus batteries, de¬ 
scribed in companion article on page 22, you 
can save a considerable amount over an all- 
new system. 

What About Surplus Panels? 

Current prices are much better than in the 
past, under $ 10/watt for new commercial 
panels. New solar panels are often more effi¬ 
cient, producing more watts per square foot 
of surface area. 

Older panels are, for the most part, re¬ 
pairable. These older panels, made from 
large round silicon cells or smaller square 
cells, are hitting the surplus market at very 
attractive prices. Commercial surplus panels 
are available for about $4/wall, less shipping. 
Damaged panels can often be obtained for 
free locally when purchasing other working 

Typical surplus sources for panels are lo¬ 
cal land mobile (commercial two-way) radio 
providers, railroad surplus, and small solar 
dealers. I have listed some sources for new 
and surplus panels at the end of this article. 
Don’t forget to look here, in the pages of 7}\ 
several companies routinely advertise surplus 
panels. 

Besides the obvious sources listed above, 
try some of these: 

•Billboard maintenance and sales compa- 

•State highway sign maintenance shops 
•Oil and gas pipeline operator/service 
providers 
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•Local water/waste water and electrical 
utilities, especially those with extensive 
SCADA systems 

•Canal and irrigation systems service orga¬ 
nizations 

•Salvage dealers, commercial and military 
Last, but not least, get some magazines, 
such as Mother Earth News, Backwoods 
Home Magazine or American Survival 
Guide, or others found in your local book¬ 
store or library, then check out the ads. Write 
for catalogs and ask about surplus, damaged 
or over-age/canceled orders. Also check on 
the local repeater—you never know what 
will turn up. 

Testing the Panels 

As with anything you may purchase 
which is labeled surplus, always test the 
panels before you hand over your hard- 
earned cash. This way you’ll know how 
many watts you are really getting, not just 
the panel rating. It takes little effort and just 
a few basic tools to check the panels. The 
minimum tool requirements are: a digital 
voltmeter, an ammeter or shunt for your 


VOM, and a variable load. 

First, give the panel a close visual inspec¬ 
tion (see Photo A). Look for cracked cells, 
lifted or broken interconnect foils, or delami¬ 
nated surface or backing covers. Once satis¬ 
fied, attach your voltmeter and ensure that it 
is on a high DC setting. Point the panel at 
the sun and read the voltage produced (see 
Photo B). Write down this indication, then 
attach a load. I use an old, wire-wound, mili¬ 
tary surplus rheostat to provide a variable 
load. Never use a radio or other equipment 
to check the output of an unregulated pan¬ 
el—you may damage the gear. Unloaded 
panels can generate anywhere from 18 to 30 
VDC at several amperes current, enough to 
fry your radio or other equipment. 

The load should have an ammeter or shunt 
connected, in series, to read the current pro¬ 
duced by the panel. Hook the ammeter 
PLUS (+) lead to the PLUS (+) lead of the 
panel. Then hook the ammeter minus (-) lead 
to the load. The return is from the load to the 
panel. WARNING: Always hook up an am¬ 
meter through a load: used like a voltmeter, 
the ammeter will be damaged. All set? Now 



Photo A. Close visual inspection is the first step in testing surplus panels. 



point the panel to the sun and read the volt¬ 
age and current. 

Slowly reduce the resistance of the load to 
increase the current flow' produced from the 
panel. At some point the voltage and current 
will drop off. Back the load off a bit and note 
the maximum voltage and current readings. 
At the same time, take a moment to note the 
resistance of the load and write it down with 
all the other data. The rest is easy as pie. 

Power equals voltage times current. Power 
(P) = Current (1) times (X) voltage (E). As an 
example, a panel you have under test may 
produce 2.5 amps at 12.5 volts. The panel 
rating, as measured, is 31.25 watts. Keep in 
mind that this output will depend on total so¬ 
lar insolution or the rate of delivery of direct 
solar radiation per unit of horizontal surface 
area. Simply put. more sun striking the panel 
produces more power, thus a lower sun angle 
or shadow results in less power. 

What Else to Look For 

Anything else to look for while bargain 
hunting? Added features to look for in a pan¬ 
el are bridging diodes. In newer panels, these 
diodes allow the panel to continue to produce 
power even if it is damaged. These panels 


are worth more than the older type panel pic¬ 
tured in Photo A. Panel frames, interconnect 
wiring and any tracking devices available 
should be picked up as pan of any deal, if 
possible. These can improve efficiency of the 
system and save many of the problems of 
mounting the panels once home. Use care 
and the proper gauge of wire and fuses to 
hook panels to your battery bank. Read the 
companion anicles on finding and testing 
surplus batteries (page 22) and building a 
controller circuit (page 10) to complete your 

Other sources for commercial surplus pan¬ 
els: 

SUNELCO Inc.. 1-800-338-6844 for or¬ 
ders. P.O. Box 1499. Hamilton MT 59840. 

Solar Electric Inc.. 4901 Morina Blvd 
#305. San Diego CA 92117. 

Kansas Wind Power. Route IBW22, 
Holton KS 66436. 

Integral Energy Systems. I09M Argali 
Way. Nevada City CA 95959. 

Photocomm, Inc.. 7681 East Gray Road. 
Scottsdale AZ 85260. 

UNI-SOLAR. 1-800-397-2083 for product 
information. 5278 Eastcate Mall, San Diego 
CA 92121-2814. " Q 



Photo B. Test the panel, using care to 
observe the polarity of the panel output. 


Don’t miss another issue of 73 Amateur Radio Today! 
Call (800) 289-0388 today and start receiving your subscription. 
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Used Batteries for 
Ham Stations 

Another way to save money on power systems. 

by Donald E. Koehler N7MGT 


H ow can you save money on batteries to 
use at home for solar or back-up power 
systems? For small stations or any other pur¬ 
pose with limited equipment requirements, 
purchasing used or surplus batteries may be 
your best value. This article will explore the 
where and how of buying used batteries, and 
will also describe sources, test procedures, 
and cautions. 

Before You Buy 

First, when is a battery no longer a bat¬ 
tery? Answer, when it is toxic waste or haz¬ 
ardous waste! Before you even start looking 
for used batteries, find a recycler or salvage 
business which will take in “dead” lead-acid 
batteries. Even in the best of deals. 1 have 
had to purchase "lots" of used batteries 
which contained the occasional dead battery. 
It is better to know you have a place for the 
legal disposal of any of these batteries before 
you start. While on the phone, ask what the 
center will pay for used batteries. 

Now then, take a moment to determine the 
voltage and current requirements for your 
equipment. Inverters, devices which turn DC 
current into AC current suitable for regular 
home appliances, are rated in both volts and 
amperes. You will find this information on 
the manufacturer's data plate. If operating 
DC-powered equipment like a portable HF 
station or scanner, add up the current draw 
from each piece of equipment that will be 
operating together. Write down this total cur¬ 
rent requirement. Your total battery bank ca¬ 
pacity should be at least twice this number 
for the longest battery life in your system. 

For the sake of this article. I will assume 
you will use equipment requiring 12 or 24 
volts and the current draw won’t be much 
more than 30 amperes. Higher current levels 
will require you to really look closely at en¬ 
gineering practices beyond the scope of the 
information presented here. 

WARNING: While the voltage of these 
batteries may appear to be low. the current- 
producing potential is lethal! See the sidebar 
for battery safety tips. 

What kind of battery will fit your needs? 
By and large, “flooded cell” or wet cell lead- 
acid batteries are the easiest to find and least 
expensive. Gelled-electrolyte and NiCd 


batteries may be the next best bet for low- 
current demand applications, typically 
communications equipment. Any battery you 
consider should be a “deep-cycle” type. Au¬ 
tomotive or truck batteries can be used, they 
just won’t last very long in a solar/battery/in- 
verter system. A good deep-cycle battery, 
even one you purchased used, should give 
more than five years of useful service life. 
New batteries will go more than 10 years; in 
properly-engineered “float” systems, double 
that service life can be expected. 

Sources for Used Batteries 

Start with the local phone book to develop 
a list of potential sources where you can pur¬ 
chase used batteries. Try local golf courses. 



Photo A. These batteries were free for the 
taking—240 amp/hr. capacity for the effort of 
hauling them away. 


material-handling equipment companies, lo¬ 
cal exchange carriers (the phone company or 
local cable company), large computer opera¬ 
tions (such as banking centers) or, if you’re 
near a military installation, the Defense Re¬ 
utilization and Marketing Organization or 
salvage yard. Now let’s take a look at each 
source. 

Golf courses in urban areas typically use 
electric golf carts. These carts typically have 
six batteries, each one rated at 6 volts direct 
current (VDC). These batteries are also deep- 
cycle and capable of large current produc¬ 
tion. Small enough to move by hand, they are 
my favorite for small solar systems. Most 
good-sized golf courses buy batteries by the 
pallet load and the turnover in used batteries 
is high. Talk to the greens-keeper or someone 
in the cart bam. Expect to pay about $3 each. 
Before you pay, be sure you test the batteries 
you buy. If you establish a long-term rela¬ 
tionship with that golf business, the possibili¬ 
ty exists that you can “buddy up” with the 
course on a battery buy. This will net you a 
pallet load of identical batteries at a better 
price than you could get on your own. If a 
pallet load is too many batteries for your spe¬ 
cific needs, split it up with friends. 

Material-handling companies that sell or 
service electric forklifts or pallet movers are 
another place to try. Batteries used in materi¬ 
al-handling equipment tend to be very large 
and heavy. Local exchange carriers like the 
phone company use either “glass-wall” cells 
or large conventional lead-acid batteries. Be 
careful—a friend of mine picked up a load of 
glass-wall cells “as a good deal" and some 
were leaking. The local recycler wouldn’t 
touch them. It cost him major bucks to legal¬ 
ly dispose of the now-hazardous waste! I 
mention these two sources only as a compari¬ 
son. Very few folks have a need for the 
current levels these kinds of monsters can 
produce. 

If you are going to power your entire home 
exclusively with solar recharged batteries, 
then by all means look for large glass-wall 
cell arrays. Telco batteries generally have ex¬ 
cellent records on service and age. The cells 
are usually 2 VDC, so it is easy to set up 12 
or 24 volt arrays. After all, batteries are 
where you find them. 
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“Before attending any auctions, go inside and talk 
to the friendly folks. They really want to sell you 
something, so ask their advice. I have always 
received good treatment and a fair deal.” 


resents a real crapshool. My experience is 
that the folks who work at the DRMO are 
friendly and helpful, but you have to know 
what you are looking for in a battery. They 
can also poll DRMOs in other stales or at 
other bases to see if anything like what you 
are seeking is available. The big bonus: The 
batteries they sell are clearly marked as to 
condition, age and type. Most of the lead- 
acid and N'iCd batteries they sell have been 
neutralized, to be sold as scrap metal and 
cannot be re-activated. These can be recog¬ 
nized by the holes drilled into each cell and 
they will usually be marked with a bright red 
tag. Sometimes batteries can be found that 
are still usable. The price is usually pretty 
good, but the sales are by "lots." Before at¬ 
tending any auctions, go inside and talk to 
the friendly folks. They really want to sell 
you something, so ask their advice. I have 
always received good treatment and a fair 


battery acid in a wet cell. Be sure 
you tell the salesperson you will be 
checking batteries containing acid. 
You can use the kind that has little 
floating balls in a tube, available 
at local auto parts stores or service 

Now, another word about safely. 
Before you go out to check and test 
batteries, let’s review some basic 
safety procedures. One: The darn 
things are heavy! Use your legs and 
not your back to lift or move batter¬ 
ies. Second: They contain a powerful 
acid. When you go to check specific 
gravity, wear gloves and eye protec¬ 
tion! If you are like me. you will fol¬ 
low the advice of professionals and 
wear a rubber or acid-proof plastic 
apron, shoe covers and long-sleeved 
shirts. Old clothes are a must here! 


Photo C. Used butteries abound, if you know where to 
look. 


Look at the batteries prior to testing. Are 
they clean and free from cracks and leaks? 
Do all of the cells have liquid in them, 
enough to cover the plates? Are the terminals 
solidly attached (do they move)? Do the cells 
each have their own caps or covers, and do 
they match? They do? OK, let’s move on. 

Now you are ready for the first test! Take 
the battery you will test and attach the test 
leads from your digital voltmeter, being sure 
to use the correct polarity on the leads. Read 
the voltage. On a 6 volt battery, fully 
charged, you should see about 6.3 VDC 
registered on the meter. Now attach the 
load. On my auto headlamp, I use a set of old 
jumper cable clips to allow attach¬ 
ment to the battery under test. The advantage 
of the headlamp is that I can see it light up. 
so I know it is pulling current from the bat¬ 
tery. The lamp is equal to about a 35 watt 

With the load attached and drawing cur¬ 
rent, read the meter. It should not have 
changed from the first reading. If you are 
checking several batteries, use a piece of 
chalk and mark the battery with the two volt¬ 
ages. For instance: 6.3/6.2. Continue on with 
the rest of the lot. Now you can see, at a 
glance, which batteries hold up best under a 
load. Once the batteries are marked, you are 
ready for step two. 

Take your hydrometer and check the 


Photo B. Test batteries under load and mark the results on top. 


Computer centers with large Uninterrupl- 
able Power Systems (UPS) may be a good 
source of high quality, deep-cycle batteries. 
About the size of a large auto battery: These 
cells are small enough to move by hand and 
most are the gelled-electrolyte type. The 
cells have “lived” in a well-engineered sys¬ 
tem, so even cells that are more than five 
years old should be good for home use. As 
always, test before you buy. Check with the 
operations or maintenance supervisor of the 
local banking or credit card center. 

The last source is the Defense Reutiliza¬ 
tion and Marketing Organization, or DRMO. 
on a military base near you. This source rep¬ 


deal. Now, how do you test the dam things? 


Testing Used Batteries 

The testing of used batteries is not hard 
and is a two-part process. You will need a 
couple of tools. First, a good quality digital 
voltmeter. Available from retail stores like 
Radio Shack, they run about the 
same as an analog (pointer) meter. 

Second is a “load." something to 
draw current while you check volt¬ 
ages. I use an old automobile head¬ 
lamp. The other instrument is a thing 
called a hydrometer. This is used to 
check the specific gravity of the 
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Safety Warnings 

Batteries can be dangerous—pay attention to these common-sense safety rules! 

•Keep batteries away from children or pets. 

•Personal Protective Equipment (PPE): Minimum safety equipment includes acid-proof 
gloves, eye protection and heavy leather shoes; strongly recommended is an acid-proof 
apron, shoe coverings and a long-sleeved shirt 

•Batteries are heavy, so use proper lifting techniques. 

•Batteries vent hydrogen gas when charging, so make sure your storage/use area has 
enough air flow to prevent buildup of explosive gases. 

•DO NOT SMOKE around batteries, charging or not. 

•Use a regulator when charging batteries from a solar system or other unattended method. 

•DO NOT MIX battery types or voltages. 

•In earthquake country, secure the battery so it won’t move or spill. 

•It is OK to set batteries on a concrete surface. However, any spilled acid may ruin the 
concrete. 

•Protect terminals so they cannot be shorted together. 

•If in doubt, check with a professional battery service organization or dealer. Be safe, not 


specific gravity (SG). This is a pass/fail 
kind of test, since it shows the stale of bat¬ 
tery charge; il does not prove that the bat¬ 
tery is good. The specific gravity depends 
on the type of battery you are testing. Ask 
what it should be—figures can range from 
a high of 1.300 to a low of 1.65/1.75. Bat¬ 
teries used in cold climates have an SG of 
around 1.300. In warmer climates, an SG 
of 1.65 will allow more current to be 
pulled from a system battery. Temperature 
will affect the SG and capacity of the bat¬ 
tery. (NOTE: A battery may lose most or 
even all of its capacity in cold tempera¬ 
tures.) If the battery does not meet the min¬ 
imum SG. think again about parting with 
your money. 

Remember, clean batteries work better 
and last longer than batteries which are 
dirty or corroded. Keep the terminals and 
outside of the batteries clean—you will 
save both lime and energy. 

Now then, how much to pay? Depends. I 
pay about $3 for used golf-carl batteries, as 
ihai is the salvage price. If the battery 
looks in good shape, passes the tests and is 


the right size for your needs, go a bit better 
than the salvage price. Look at it this way: 
You are saving the owner the cost of haul¬ 
ing his batteries to the recycling center. 
That is the other reason you checked the 
price paid by the center first. Drag it home. 


hook it (or them) to your system and enjoy 
the fact that you are helping the environ¬ 
ment while saving money. 

Thanks to the real experts at the 3rd 
Wing. Elmendorf AFB (AK) battery shop 
for the DRMO and battery info. EB 
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Dual Band 
Mobile 
Antenna 

140 MHz, 440 MHz 


I iso watt 1211. RG58 + connector 

PERMANENT MOUNT S23.50 

with NMO/TAD mount 17ft RG58 
BNC or PL259 connector 
4 0BD2 DUPLEXER $49.00 

M UHF connectors 8" leads 
0b Add 3.50 S&H 

1-800-634-4622 

E comtelcowdustries,inc. 4 
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JURASSIC REPEATER 

Ihen fast forward to 1994 

• Add A Digital Voice 
Messaging System To 
Your Repeater 

• Leave Voice Messages For Each Other 

• Gel Packet Cluster Info In Voice 

• Schedule Voice Announcements 

• Computer Board And Software $259 
Call Toll Free For Info Package 

I -800-563-5351 Toll Free From USA 

1-306-781-4451 Direct 


DIGITAL Communications Inc.. 


CIRCLE 181 ON READER SERVICE C4 




4309 Northern Pike Blvd. Monroeville, PA 15146 
(412)374-9744 

FOR ORDERS ONLY CALL (800)854-0815 
Specializing in Preowned 
Amateur and Shortwave Equi 
Buy • Sell • Repair • Love To 
We Carry All Major Brands of New Equipment 
We Now Custom Design & Build Computers 
For HAMs by HAMs 
All of The Latest Hardware & Software 

_ Call For Details _ 

CIRCLE 329 ON READER SERVICE CARD 


Actual Circuit Emulation 

_ A better way than ICE! _ 




To order call - (800) FIELD 58 (343-5358) 

I.C. Engineeringi 63 soventur.BM 

Suite 125, Encino. CA 91436 PH.1818) 345-1692 • 818-3450517 Fax 


CIRCLE 293 ON READER SERVICE CARD 
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Number 7 on your Feedback card 


All About Those 
Lightweight HF Ham Whips 

Easy mobile operating from 160 to 10. 

by Gordon West WB6NOA 


O perating mobile high frequency from 
160 meters to 10 meters can be a real 
kick on your next vacation, or on a long 
commute into work. High frequency 100 
watt mobile rigs have been scaled down 
to a size not much larger than an SSB 
CB rig. The Kenwood TS-50 is a good 
example. 

If you are cramped for space on the dash, 
you could remote-mount the Yaesu FT-747, 
or surely find a spot behind the driver's seal 
for a microphone-controlled ICOM IC-728. 

But newer vehicles may make it a chal¬ 
lenge for a simple pre-tuned high frequency 
whip installation. The extra-thin metal bod¬ 
ies—and now composite bodies—could rule 
out the old ball-mount found on older-vehi- 
cle installations. Forget the bumper chain 
mount—bumpers are no longer metal. And 
the old standby gutter mount is now out of 
the picture because newer vehicles don’t 
have gutters anymore! 

But there is hope—with special thanks to 
antenna manufacturers Comet and Diamond. 
Their adjustable trunk-lip mounts will grab 
almost any tiny crevice of your newer vehi¬ 
cle. and they slay on securely with four 
strong Allen screws that clinch the inside of 
the groove. Look these mounts over careful¬ 
ly and find one that will work with your type 
of vehicle. You will find them hanging in 
clear vinyl bags in the antenna accessory 
section of your local ham radio store. Most 
dealers will also have a store sample that 
they may let you take outside to see how 
well it is going to work on your vehicle. 

While these mounts are strong, you may 
wish to first start off your HF mobile system 
with an extremely lightweight, pre-tuned HF 
antenna whip. In other words, you may ulti¬ 
mately work your way up to a heavy Hus¬ 
tler, a heavy Outbacker, or some of the older 
very heavy whips from Swan or Webster— 
but start out "lightweight” first. 

Extremely lightweight, one-quarter-wave- 
length, helical, center-loaded whips are al¬ 
ways available at hamfests. seen hanging on 
a blister-pack card for any single ham band 
from 160 meters through 6 mqiers. One 
whip per band. Examples are: 

•Lakeview WD4BUM mobile HF whips 
•Valor Pro Am HF mobile series 
•Wintenna Hamstick 
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•ASA Fiberwhips 
•Anttron SingleBanders 

There may be others, but each of these 
“different” lightweight whips share similar 
characteristics: 

•Almost identical TX/RX performance as 8- 
ft. heavyweight whips. 

•Incredibly lightweight—15 ounces for 17- 
meter whip. 

•Hollow 4-ft. helical-wound Fiberglas shaft. 
•Tunable 4-ft. stainless steel whip. 

•3/8” x 24 ferrule for trunk-lip or ball mounts. 
•Low price—seen selling for under $19.95 
each at ham shows. 

•Change bands, change whips—30 second 
operation. 

To test the "TX/RX performance” of these 
whips, we hooked up a solid-state transceiv¬ 
er—a unit without a built-in antenna tuner— 
to a professional heavy-duty, 50 ohm, five- 
position switch, going to the following sta¬ 
tion wagon roof-mounted antennas for an 
on-the-air comparison: 

•Hustler 1/4 kilowatt, single-band whips 

•Outbacker 6-foot whip 

•Different manufacturers' Fiberglas/stainless 

•Nearby house-mounted five-band trap ver¬ 
tical 

•Cushcraft three-element beam 

The beam always did best. The five-band 
trap vertical was second-best. The mobile 
antennas from all of the different manufac¬ 
turers were certainly no match to the beam, 
but relatively close to the home-mounted 5 
BTV; 

When we tested between different mobile 
whips, including different Fiberglas/stainless 
whips, there was not one whip that did a 
whole lot better than the others, nor any one 
that was substantially down in the mud from 
the others. The 50 ohm coax switch allowed 
us to rapidly switch between the different 
antennas to get away from the typical band 
condition of up-and-down fading having 
nothing to do with the type of antenna being 

Each manufacturer claims superiority 
over their competition, even though the 
whips may initially give equal performance. 


“The Lakeview whips can take up to 600 
watts, and even a kilowatt for a few seconds 
without going up in smoke,” comments 
Butch at Lakeview. “I have never charged 
for a warranty repair, and we have never 
seen water pool in the shaft," adds Lake- 
view. An inherent problem with these whips 
could be moisture streaming down the out¬ 
side of the stainless steel shaft, creeping into 
the hollow body of the whip, and pooling at 
the base like a rain gauge. The accumulation 
of water will dramatically change the base 
impedance, and could ultimately seep into 
the mount and cause problems down here. 
Lakeview claims this has never been a prob¬ 
lem because of the tight fit of the tunable 
whip tip into the top ferrule. 

“We use two set screws to keep our whip 
tip in place, rather than just one like the 
competition," comments Jeff at Wintenna. 
“We have made a lot of the antennas that are 
sold under other names." adds Wintenna, 
The Wintenna dual set screw doesn't require 
an Allen wrench to adjust—it is a slotted 
head, which means you have one less adjust¬ 
ment tool to lose in your mobile installation. 
We liked this. The Wintenna warranty is for 
a lifetime—a six-month free replacement. 





Photo B. A capacity top hat extends the reso¬ 
nant points on a 40 meter antenna, so no 


and a 50 percent cost replacement thereafter. 

Valor also makes their own HF mobile an¬ 
tennas, and they stress that their 20-gauge 
copper wire on a 3/8" Fiberglas rod with 
nickel-chrome-plated brass ferrules is supe¬ 
rior to all of the other antennas out in the 
marketplace. 

"The upper whip is 17-7 taper ground, 
stainless steel, and provides the user the 
ability to fine-tune the antenna by sliding the 
whip in a special ferrule until the desired 
resonant frequency is found.” comments 
Gerry Stephens W8LLW. vice president of 
engineering at Valor. 

“Our antennas are covered by a one-year 
limited warranty. If someone discovers a 


manufacturing defect, we will offer full re¬ 
placement at no cost,” adds Stephens. The 
Valor whips are rated at 250 watts PEP, but 1 
have personally run them at 600 watts and 
haven’t blown one up yet. Yes, the helical 
center-load gets mighty warm after about 
three minutes of high-power talking. 

The Anttron HF whip seemed well-con¬ 
structed. with the same gauge of helical 
windings that the other antennas have. The 
Anttron whips feature a single screw for se¬ 
curing the stainless steel whip into the shaft, 
and it takes an Allen wrench (supplied) for 
this simple adjustment. 

The ASA “Fiberwhips” are made by Val¬ 
or. They feature a screw-in top ferrule for 
pre-set tuning. In our tests, we found that we 
could use a single whip tip that would be in¬ 
terchangeable at its pre-set length to all ASA 
and all Valor whips down to the 40 meter 
band. On 75 and 80 meters, whip adjustment 
is an absolute necessity for all brands of 
whips. 

“Our $17.75. less expensive. Fiberwhips 
have a one-year warranty from date of pur¬ 
chase. and the tapered top screw-in ferrule 
helps eliminate the problem of water seep¬ 
age on the inside of the hollow shaft,” com¬ 
ments Jim Wood of ASA. ”... We suggest a 
small amount of Coax Seal or silicon flexi¬ 
ble sealant for the top whip where it goes in¬ 
to the ferrule for anyone in a heavy wet- 
weather environment," adds Wood. Good 
advice—on any of these whips from all 
manufacturers, a little glob of something 
where the stainless steel whip goes into the 
shaft is a great idea. 

Center-loading of these whips from all 
manufacturers—including a lazy helical 
wind-down to the base—offers good band¬ 
width at each band: 


Photo D. It may take a coil to resonate the 75m and 40m whips on some vehicles. 



Photo C. Seal this slip-joint to keep moisture 
from entering the hollow shaft. 


We found that where we mounted the 
whip on our vehicle, 40 meters, 75 meters, 
and 160 meters made a major difference in 
how low the SWR would dip after fine-tun¬ 
ing the whip tip. In some cases, a disc ca¬ 
pacitor in shunt with the feed point assisted 
in bringing the feed point impedance back 
up to a target 50 ohms. Valor includes some 
of these disc capacitors with some of their 
antennas. 

In other cases, it took a coil from Anten¬ 
nas West to give us a better match on the 
lower bands. Newer transceivers with built- 
in automatic antenna tuners can also help re¬ 
solve this mismatch problem between the 
antenna and feedline and the 50 ohm rig. 
While the built-in tuner doesn’t solve the 
feed point problem, it will allow your radio 
to put out more power into a seemingly reso¬ 
nant load. Nothing beats working with an 
antenna bridge to define a feed point prob¬ 
lem and resolving it by either relocating the 
feed point to another part of your vehicle, or 
working with coils or capacitors to bring the 
antenna into resonance. 

So if you are looking for a cheap HF 
whip, take your pick from what is offered by 
these manufacturers. Some whips come in 
colors, too. But be sure to ask the seller how 
long they expect the colored plastic jacket 
on the outside of the whip will last. Some 
whips won’t make it through the summer 
exposed to the sun every day. Yet, others 
may go through several years of hot and 
freezing before the plastic ultimately begins 
to crack and peel off. And when that hap¬ 
pens. you can either "roll your own” for a 
re-wrap, or toss it in the trash can and buy 
another one for under $20. With this type of 
whip, you get great value at an incredibly 
low price. BQ 
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Number 8 on your Feedback card 


Mobile-ON Alarm/Timer 

This little circuit could save your car’s battery. 

by James W. Elkins, Jr. KA8PHO 


t one time or another, we have all 
walked away from our cars and trucks 
with the mobile rig still powered up. I have 
done this on many occasions. I don't like the 
thought of draining the battery. I don’t like 
the thought of the radio accidentally trans¬ 
mitting an unidentified signal, either. The 
latter could tie up a repeater for hours, or un¬ 
til the culprit is discovered. With these 
thoughts in mind. I decided that it would be 
nice to have a control system that would re¬ 
mind me that my equipment was still on. An 
alarm would do nicely, but another thought 
that crossed my mind was that I occasionally 
operate mobile during public service events 
and so I need to be able to use the radio gear 
when the car is shut off. I decided that a 
time delay circuit could be incorporated into 
the control, to bypass the alarm but still shut 
itself off after a predetermined time. 

The circuit that I put to work for myself is 
shown in Figure I. I decided to call it the 
“Mobile-ON Alarm/Timer." It is a simple 
but effective device, easy-to-assemble and to 
install with minimum wiring. The completed 
unit was placed in a Ten-Tec enclosure, 
painted and labeled to keep its appearance 
neat in the automobile. Relay K1 is a heavy- 
duty type used for switching higher current 
loads. This keeps you from having to run 
heavy wires to the circuit, so it could be 
mounted under the hood near the vehicle’s 
battery terminals. You will also notice from 
looking at the schematic that I color-coded 
the wiring. This. I thought, would make it 
easier to trace back any wiring, if the need 
ever arises. Nothing is more aggravating 
than opening the hood and finding a massive 
amount of red and black wires to weed 
through. Smaller-gauge wiring can be used 



Photo A. A bird's-eye view of the Mobile-ON 
Alarm/Timer circuitry. 


to run back to the control box; 18 or 20 
gauge should work fine. 

Operation 

Three LEDs are mounted through the 
front of the enclosure. They provide status 
indications of the circuit. LED I will light 
when the vehicle’s ignition is on, or while 
the car is running. Switch SI in the ON posi¬ 
tion will close relay Kl. completing the 
power circuit to the equipment. If the igni¬ 
tion switch is shut off, and switch SI is still 
in the ON position, an alarm (piezo) will be¬ 
gin to beep and LED 2 will flash. Returning 
Si to the center position will shut everything 
off. If operation of your equipment is de¬ 
sired after shutting off the vehicle, you can 
place switch SI in the AUTO position and 
momentarily press S2. a normally-open 
push-button. Depressing this begins a timing 



Photo B. The finished unit looks presentable in this painted and tabled metal enclosure. 


cycle. The length of the time period that the 
Mobile-ON Alarm/Timer operates before 
shutting everything off can be “pro¬ 
grammed" by selecting R6. The approximate 
time delays are provided in the chart with the 
Figure I schematic. Or. you could instead 
change C6. These components control the 
holding time of relay Kl. LED3 will light 
while the circuit is in AUTO status. Inciden¬ 
tally. you can also cancel the time delay at 
any time during the delay period by simply 
switching to OFF. 

As shown in the Parts List, all of the parts 
can be easily obtained from your favorite 
store, catalog supplier, outlet, or surplus 
parts dealer. The cabinet I used is a Ten-Tec 
type, number TP-14. but any enclosure that 
suits your taste will suffice. A small hole 
was drilled approximately 1/4" to 3/8” in the 
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from 10 permit the audio tone emitted from 
the piezo alarm to be heard better. Addition¬ 
ally. a piece of felt or similar material was 
glued to the inside front panel to keep dust 
out of the enclosure. 

The circuit is probably best assembled 
on a printed circuit board, but a copper-clad 
perf board would work also. A PC board 
etching pattern (Figure 2) is shown, for 
those of us who have access to making 
a board, or would like to use one 
of the popular kits. Alternately, 
a board with component layout silk-screened 


on it is available from Far Circuits, 18N640 
Field Court, Dun-dee IL 60118 for $3.50 
plus $1.50 S&H per order. Location of the 
components on the PC board is shown in 
Figure 2. 

After assembly is completed, recheck 
your wiring to the relay and double-check 
for solder bridges, etc. Be sure that the cor¬ 
rect polarity of the electrolytic capacitor is 
followed, and that the diodes are installed 
correctly. Also note that a fuse for the + 
power lead is installed in line to the relay 
contacts. The fuse should be able to handle 


just slightly more than your equipment 
draws. Most equipment is fused in the facto¬ 
ry-supplied power leads, but adding a main 
fuse can help here in case of a short near the 
relay. 

I believe that after installing the Mobile- 
ON Alarm/Timer in your car you will enjoy 
its operation, and be satisfied knowing 
that you will not forget to turn off the power 
to your equipment. And, even if you leave 
it on in the AUTO position, it will shut 
everything off for you in a matter of 
minutes. HI 




Figure 2. PC board etching pattern and component placement. 
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Midland International Corporation 
1690 North Topping 
Kansas City MO 64120 

by Peter Putman KT2B Telephone: (816) 241-5000 

Price Class: 18-300 (including the magnetic mount)—$59.95; 

18-330B—$29.95; 18-325—$49.95; 
18-318 (mag mount alone)—$32.95; 
18-316 (trunk mount alone)—$24.95. 

Midland Corporation’s 
Models 18-300,18-325, and 
18-330B Mobile Antennas 

Sturdy whips for VHF and UHF operation. 


M idland is back! After many years. Mid¬ 
land International Corporation of 
Kansas City has returned to the amateur ra¬ 
dio world with a new line of antenna and ra¬ 
dio products. Among them are several mod¬ 
els of antennas for both 2 meters and 70 
centimeters, along with a variety of mounting 
schemes. 

All three are extremely sturdy antennas, 
and are available in several base configura¬ 
tions, including the popular “NMO”-style 
mount, which all three review antennas 
used. 

The POWER-MAX 18-300 
This antenna is your basic, garden-variety 
5/8-wavelength whip, similar to the popular 


sures about 54", and you'll have to cut it to 
the correct length before installation. This 
can take a bit of effort as the element is 
made of 17-7 stainless steel! The recom¬ 
mended procedure is to measure the desired 
cut location, then score the whip with a saw, 
file or grinding wheel. The excess can then 
be snapped off by bending it with a good- 
sized pair of pliers. 

Midland provides a cutting chart which 
gives rod lengths all the way from 138 MHz 
to 174 MHz. For 146.000 MHz the optimum 
length is 49.02", so I cut it to exactly 49" and 
let it go at that. The rod is extremely stiff- 
much heavier than a comparable Larsen 
whip. In fact, my overall impression of the 
18-300 is its sturdiness and weight—this is 
not a cheaply-built mobile antenna. (Photo A 


shows the magnetic mount and coil assem¬ 
bly.) 

An Allen wrench is provided to fasten the 
whip into the coil assembly, which in turn 
screws onto the magnetic base. Having done 
this, I decided to run a series of measure¬ 
ments using a Bird Model 43 wattmeter and 
the roof of my car to check VSWR across the 
entire 4 MHz of 2 meters (Table 1). Oddly 
enough, I saw the best match towards the 
lower end of the band, indicating that the rod 
could have used a bit more “clipping!” How¬ 
ever, since the overall SWR was under 1.6:1 
at 148.000 MHz, I didn't bother. 

Received signal reports and usable range 
with my Kenwood TM-221 correspond close¬ 
ly to my existing setup, a Larsen KulRod 5/8" 
whip and coil. The two antennas are inter¬ 
changeable, but the biggest difference is the 
increased weight and sturdiness of the Mid¬ 
land whip. The most critical test I can put an 
antenna through is the “garage door spring- 
back," and while I've bent quite a few Larsen 
whips pulling into and backing out of the 
garage, the 18-300 whip is so strong it actu¬ 
ally pops the magnetic mount loose and top¬ 
ples over! According to John Chass W0JLC, 
Vice President of Marketing for Midland, this 
is the heaviest mobile whip on the market to¬ 
day and it has considerable “spring” to it, so 
be careful when you bend it for any reason 
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Photo C. The 18-316 trunk mount. 


to obtain 10 MHz worth of coverage (see 
Table 2). Using the supplied chart, I cut the 
lower rod as suggested to 7-7/8‘ inches, 
then watched it roll off my outdoor dining 


disappear through a crack in my broad SWR 


more radiating elements are fed in series to 
achieve a lower angle of radiation and in¬ 
creased gain in the horizontal plane.) 

Out of the box, the 18-325 exhibits a fairly 


After much cussing, swearing and “fish- Table 3.) The dip is U 
ing,* I retrieved the missing rod and complet- tenna can be said to 
ed assembly of the antenna. The moral of 2 meters, the results 
the story: Leave either the bottom coupling starting at about 1.9:1 


nut or the coil attached when cutting the rod ping to 1.25:1 at V 
so you don't feel as foolish as I did! With a results are quite ac 
Yaesu FT-790RII and Bird 43, I took mea- For the most part 
surements across the band and found the matches below 2:1 

worst-case SWR to be _ 

1.8:1 at 440 MHz. „ ....... . . 

dropping to 1.4:1 from • ■ thls IS the heaviest 

444 to 450 mhz. i mobile whip on the 

probably cut the rod . . . . . 


broad SWR curve on both bands, measuring 
1.7:1 at 440 MHz and 1.4:1 at 450 MHz (see 
Table 3.) The dip is fairly shallow, so the an¬ 
tenna can be said to be "broad-banded." On 
2 meters, the results are not quite as good, 
starting at about 1.9:1 at 144 MHz and drop- 


ropping to 1.4:1 from “• - this is the heaviest 
44 to 450 mhz. i mobile whip on the 

robably cut the rod . . . , , .. . 

ist a bit too short, but market today and it has 
8:i only amounts to considerable ‘spring’ to it, 
and the Yaesu was so he careful when you 
quite happy i suggest bend it for any reason as 

starting at 8" and work¬ 
ing down from there to you can get a nasty 
get the best match ‘whack’ on the head, or 


it these frequencies, as 
this amounts to about 
11% reflected power. 
Today’s mobile radios 
can handle this with 


you might expect for 
a single-band anten¬ 
na. Although I only 


For the 70cm enthusiast. Midland has 
brought out a 5 dB collinear antenna which 
utilizes the same NMO mount as the 18-300. 
Again, 17-7 stainless has been used for both 
whip sections and you'll need to score the 
antenna before cutting it to the proper 
length. Photo B shows the relative size of the 
18-330B and its dual-band cousin, the 18- 
325. 

There are actually three versions of the 
18-330, and the “B” option is specified to 
cover the frequency range 445-475 MHz. It 
might seem a bit odd to leave off the lower 5 
MHz of this band segment, but in reality the 
measured VSWR is low enough with one cut 
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itroduced the 18-325 dual- signal reports were excellent (prim 


band mobile whip, again constructed of this 
incredibly strong 17-7 stainless material. It is 
also available in the popular NMO configura¬ 
tion and, unlike its relatives, requires no ad¬ 
justments whatsoever. (This means no more 
trips under the deck!) 

The 18-325 is another "stacked” configu¬ 
ration: It works as a 5/8-wave antenna from 
144-148 MHz with 2.4 dB nominal gain, 
while from 440-450 MHz it behaves in a 


simplex), and both antennas behaved simi¬ 
larly while driving through hilly terrain. Most 
importantly, both survived the “garage door 
jam" test with flying colors. These antennas 
will certainly hold up over the long term! 
(Now, if this bump on my head would just go 


4 dB nominal gain. (For matching c< 






Table 2. The 18-300B: VSWR vs. frequency. Table 3. The 18-325: VSWR vs. frequency (144/440 MHz). 


low-resistance junctions, and the internal All three Midland antennas are designed gain antenna retails for $59.95 (including the 

coils are silver-plated. Additionally, the top to work with one of three different mounts: magnetic mount), while the 18-330B sells for 

ferrulle nut is made from brass, with three The 18-316 trunk mount (Photo C), 18-312 $29.95 and the dual-band 18-325 comes in 
layers of stainless plating. Add in the 17-7 roof mount (not reviewed), or the 18-318 at $49.95. The 18-318 magnetic mount is 
stainless whips and you have a very durable magnetic mount supplied with the 18-300 2 available separately for $32.95, while the 18- 

antenna! meter antenna. The 18-300 5/8-wave 2m 316 trunk mount can be yours for $24.95. B 
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Rayovac 
P.O. Box 44960 
Madison Wl 53744-4960 
Telephone: 1-800-237-7000 
Price Class: Four-pack of AA cells—$5.99; Pow¬ 
er station for four AA cells—$15; 
Power station for “family of AA to D" 
(will handle up to eight cells of any mix)—$30. 


Renewal Battery 

A ham’s dream cell. 


Number 10 on your Feedback card 

by Donald E. Koehler N7MGT 

The Rayovac 



If I could just find something cheaper than 
iNiCds, some kind of battery that is 
rechargeable and has a good power density. 
Maybe Molicells or something more exotic, 
perhaps a Zinc-Oxygen cell pack or Nickel 
Metal Hydride battery. 

What is a ham to do for real portable pow¬ 
er? Now the folks at Rayovac have answered 
my needs with a new rechargeable alkaline 
battery: the Renewal cell. 

Based on technology purchased from a 
Canadian company and then refined by Ray¬ 
ovac, the Renewal battery is one of the 
hottest new batteries to hit the market in 
years. Why? Because it offers power density 
every bit as good as that of conventional al¬ 
kaline batteries, at a reasonable cost, and 
with none of the quirks of NiCd batteries. It 
even boasts several “green" features, such 
as almost no mercury content and no cadmi¬ 
um at all. A claimed shelf life of five years, 
coupled with the ability to be recharged, 
make a sure bet that this battery is going to 
be a hit with portable radio users everywhere. 


Even better, it’s sure to be a 
serious ham operators as well. I've 
tested the battery and I’m sold on it. 

Let me share my test results with you. 

Test Results 

Since the battery-powered portable 
equipment you use and how you use 
it will be different for everybody, how 
could I test a battery for performance? 

After some thought, I designed a per¬ 
formance test for comparing different 
types of batteries. While the test may 
not directly relate to any specific piece 
of equipment, it does allow for a straight one- 
to-one performance comparison under con¬ 
trolled conditions. The test also has the ad¬ 
vantage of being easy to repeat. The battery 
under test, in this case (a single AA battery), 
is hooked to a constant current “sink.’ In this 
test the current sink is a common flashlight 
bulb. It will draw an almost steady current un¬ 
der varying voltage conditions. In other 
words, as the battery drains, the voltage 


sistance in the test “loop" remains essentially 
the same. The voltage and current in the cir¬ 
cuit were monitored and the results recorded. 
Test cell voltage was monitored by a digital 
voltmeter, the current by a precision Fluke 
Model 8000 milliammeter. The resulting data 
points were recorded and are displayed in 
Figures 1 and 2. Please note the overall 
Continued on page 42 



Figure 1. Voltage vs. time curve. 
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Updates 


. add C13 (a 0.01 M F 
/ and GND. On the 
. LED2 and LED3 are 


Ham help 




PROTECTING \ 

YOUR HAM SHACK 

Next two issues of PolyPhaser’s 
Striking News (newsletter) 
will cover proper shack 
grounding and 
protection 
techniques, 
to receive 
your free 
copies 
contact 


UPotyPhaserrl 

m CORPORATION ! 

(800) 325-7170 ■ (702) 782-2511 ■ FAX:(702) 782-4476 
2225 Park Place ■ P.O.Box 9000 ■ Minden. NV 89423 



QUALITY THAT'S 
AFFORDABLE 

Tri-Ex is pleased to announce the reduction in price on 
the most popular models of quality Tri-Ex towers for the 
Amateur radio enthusiast. The overhelming acceptance 
of the listed models has made it possible for Tri-Ex to 
pass on substantial savings to our valued customers. 

LM-470 ££ JSZ I 

Was Now r 

WT-51 $1,245 $1,050 
LM-354 $1,865 $1,300 


VIDEO SYSTEMS 

MINI CAMERA 

Size: 1x1x2 in. Weight: 2.5 oz. CfjJr 
Power: 7-14V/80mA. Sens: 2 lux (a- fl.8 
Lens: 3mm,4mm. Output. NTSC IV. 

The camera has been used in: ATV, Security 
and Surveillance, R/C airplanes and Robots! 
$269 +s/h 

TRANSMITTER, 434MHz. 

ATVM-70, a 80mW. Mini-size 1x1.3 in., 2.5 oz. 
Power: 7-9.6V/80mA. 

$129 +s/h Satisfaction 

Guaranteed! 


DOWN-CONVERTER 

For 434 MHz. Low noise 
MOSFET front-end for 
greater sensitivity. Output 
on TV channels 3-4. 

$89 +s/h 


Order Now, 
from stock! 
(800) 473-0538 

or (714) 957-9268 
for technical 
information. 


MICRO VIDEO PRODUCTS 

1334 S. Shawnee Drive, Dept H 
Santa Ana, CA 92704-2433 






















































Sangean SG-789 
Shortwave RX 
Sony 2002 
Shortwave RX 
ICOM IC-2AT 
VHP FM transceiver 


Current Draw Conditions 
60 mA W/O headphones 

33 mA W/headphones 

60 mA W/O headphones 

53 mA W/headphones 

45 mA RX squelch off 

265 mA TX hi pwr. 


anomaly in this series was during the test 
after the first recharge, when a current spike 
showed at about an hour into the test. It 
never occurred again. The data sets obtained 
from testing multiple Renewal cells are other¬ 
wise unremarkable. The Renewal curves 
compare favorably with the conventional 
cell. 

Table 1 shows some common electronics 
equipment useful in emergency situations 
and the amount of current used by that equip¬ 
ment. You may infer performance of the Re¬ 
newal battery in portable equipment by com¬ 
paring current draw to test results. In these 
tests, the Renewal battery produced signifi¬ 
cant amounts of current (210 mA) even after 
over two-and-a-half hours of steady draw. 
The smaller of the two shortwave sets listed 
in Table 1 only uses 15% of the test current in 


normal operation. Over 20 hours of full-time 
operation would still leave the battery with 
more than 1 volt remaining. When I talked to 
the folks at Rayovac, one of the technical 
staff suggested that 1.0 volt would be good as 
a bench mark for recharging; however, the 
battery could be run totally “flat” without dam¬ 
age. I drained one cell until no voltage was in¬ 
dicated. then recharged it overnight. It then 
indicated 1.61 VDC. No damagel This isn’t a 
recommended practice, but if you do it occa¬ 
sionally it won't ruin the battery. 

Observations: Renewal batteries exhibit 
the same performance curve as conventional 
alkaline cells but their absolute values are 
somewhat lower. Performance of the Renew¬ 
al clearly exceeds NiCd cells in the same 
working environment. The fallings (rapid cur¬ 
rent drop-off, memory effect) of NiCd cells 


have been amply documented so I won't re¬ 
peat all of them here. A shelf life at 85% of full 
charge of over five years and a power density 
of 1.7 Ah for AA cells is claimed, and I have 
every reason to believe it 

When a cell recharge is needed, you must 
use the Power Station recharger. This 
recharger station from Rayovac comes in 
two flavors: a compact four-cell version for 
AAA and AA cells and an eight-cell “family” 
station which can handle AAA to D cells. Both 
run from 117V AC mains and recharge 
the cells with a proprietary pulse-current cir¬ 
cuit. No provision, as yet, has been made 
for a 12 VDC charging adapter. A small 200 
watt inverter to drive the Power Station would 
fill the bill for emergency needs until such 
a time that Rayovac might offer a 12 VDC 
vehicle charger. Caution: If, your equipment 
is set up to recharge cells when running 
from AC mains, remove the Renewal batteries 
and charge them in the correct charger. This 
will save both the cells and your equipment. 

The bottom line: The battery pays for itself 
after the second recharge. Or (using local 
Anchorage prices) over a mere 25 recharges 
I can save over $20—per cell! The gravy: 
There’s less in the local waste stream and 
when the battery does hit the dump—very 
little hazardous material. I have changed 
out the batteries in all of my portable equip¬ 
ment and look forward to the savings. So can 
you! B 



” VIS STUDY CARDS __ _., 
00 P.O. BOX 17377 !ia£ ISBL 

5 HATTIESBURG, US 39404 
CIRCLE 104 ON READER SERVICE C/ 



Subscribe to 

73 Amateur Radio Today 
Call 800-289-0388 



Antennas West 


hSw& 800-926-7373/ 


A NO-RADIAL VERTICAL 
THAT COVERS 80 OR 75 METERS? 

THERE'S ONE NOW! 



No, we won’t insult your intelligence by telling you that it's a 
"halfwave" or that ANY vertical will operate more efficiently without a 
good radial system than with one; it certainly won't! If you want 
expensive fairy tales talk to our competitors! If, however, you’ve no 
room for even the smallest radial system just install the most efficient 
multiband vertical in the business, the HF9V-X, over our counterpoise 
kit. You'll not only save a tidy sum but you'll work DX that the shorter 
and more lossy no-radial "halfwaves" can’t touch because both the 
HF6V-X and HF9V-X use longer active element lengths for higher 
radiation resistance and greater efficiency on more bands than any of 
the so-called halfwaves. Ask for our free brochure for complete specs 
on all Butternut models and receive technical note DLS-1 “Dirty Little 
Secrets from the Antenna Designer’s Notebook") that shows you how 
to calculate the probable efficiency of any vertical antenna using the 
manufacturer's own specs so you won’t have to learn the truth the 
hard way! 




Model HF9V-X (shown to the left) for 80/75, 40, 30, 20, 
17,15,12,10 and 6 meters. 


Model CPX counterpoise kit for Butternut models 
HF9V-X, HF6V, and HF6V-X; substitutes for ground or 
elevated radials. Self-supporting tubing bolts onto 
base of antenna. Mast not provided. 


BUTTERNUT ELECTRONICS CO. 

). Box 1234, Olmito, TX 78575 (210) 350-5711 


CIRCLE 363 ON READER SERVICE I 
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■ 13 on your Feedback card 


The Morse Messenger 

A tiny, inexpensive CW IDer for foxhunters, balloonists, 
and tight-fisted hams. 

by Scott Edwards KF7VS 


F ull-featured CW-ID units are great for 
repeaters and pampered personal ra¬ 
dios. but transmitter hunters, balloonists, 
model rocketeers, and financially chal¬ 
lenged hams need a Morse source that is 
lightweight, rugged, and as close to free as 
possible. Thai's the premise behind my 
Morse Messenger, a CW-ID unit on a chip. 

The Morse messenger, though Spartan in 
design, offers the following features: 

•Keying speeds from 7 to 40 wpm. with 
Farnsworth-style spacing. 

•Up to eight messages in permanent 
read-only memory (ROM). 

•Low power consumption—less than 1 
mA when idle, about 3 mA while keying 
(depending on external loads). 

•Direct speaker or piezo transducer 
drive. 

•Ability to turn on an oscillator a half 
second before keying begins to allow it to 
stabilize, then turn it off after keying is 
done. 

•Low parts count: the chip, two resistors, 
and a capacitor make a working circuit. 


Of course, the chip has its limitations. 
Its maximum capacity is 92 characters for 
the total of all eight message slots. The 
chip can hold one 92-character message, 
two of 46. etc. Once messages are pro¬ 
grammed. they’re permanent: callsign 
changes mean replacing the chip. And the 
sidetone output is square wave, not sine 
wave, so it shouldn’t be used to modulate 
a transmitter without thorough filtering or 
an external sine wave oscillator, as shown 
in Figure 4. If you can overlook those 
small faults, you can construct a working 
CW IDer for less than $15. 

How It Works 

Figure 1 shows a simple implementation 
of the Morse Messenger. The IC is a pro¬ 
grammed PIC 16C54 microcontroller. The 
PIC microcontroller is similar to a micro¬ 
processor in that it can perform simple 
computations, comparisons, and logical 
operations under the direction of a pro¬ 
gram. But it lacks the data, address, and 
control busses that a microprocessor uses 



Figure I. Simple hook-up diagram for the Morse Messenger chip. The table indicates the 
range of messages, sidelones. and keying speeds. 
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to manage lots of memory and peripherals. 
Instead. PICs and microcontrollers in gen¬ 
eral have input/output (I/O) ports that al¬ 
low them to sense levels and switch small 
loads. 

The PIC is different from common mi¬ 
crocontrollers in that it is fast, simple, and 
cheap. Fast means five million instructions 
per second at the highest clock speed of 20 
MHz. To reduce power consumption, the 
Messenger runs at about 4 MHz. Simple 
means that the chip is a reduced instruction 
set computer (RISC) device. It is opti¬ 
mized for common operations (such as 
moving data or comparing two values), 
and doesn't support some obscure opera¬ 
tions at all. Cheap means that mail-order 
dealers carry unprogrammed PIC 16C54s 
for about $6. The low price is due in part 
to the fact that these chips cannot be 
erased. The window that allows erasure 
with ultraviolet light is apparently a signif¬ 
icant part of the cost of making chips; an 
erasable PIC 16C54 is about $16. 

Figure 2 outlines the program that turns 
a garden-variety PIC into a Morse Messen¬ 
ger. The nut of the program is the method 
for storing the Morse characters as single 
bytes of data, and the routine for decoding 
these bytes. 

The basic encoding scheme is simple. 
The lower three bits of a byte represent the 
number of elements (dits and dahs) in the 
character. Three bits can express the num¬ 
bers 0 through 7. and since the Morse char¬ 
acters of interest have between one and six 
elements, that’s a good fit. The upper five 
bits represent the pattern of dits and dahs. 
A 0 is a dit and a I is a dah. 

The letter F (dididahdit) encodes as 
0010x100. The value of bit x doesn’t mat¬ 
ter. because the lower three bits stipulate 
that this character has four (100 binary) el- 

Things become stickier with six-element 
characters. Only five bits are available to 
stand for individual dits and dahs, so we 
have to borrow some excess capacity from 
the lower three bits. If the lower three bits 
total six (110 binary), the program inter¬ 
prets the byte as a six-element character 
ending in dit. If the lower three bits total 
seven (III binary), it’s still a six-element 





character, but ends in dah. 

The accompanying table shows how 
numbers, letters, and punctuation are 
stored in the PIC’s ROM according to their 
ASCII values. This is a convenient ar¬ 
rangement. since messages are stored as 
ASCII strings. When the chip keys a mes¬ 
sage. it looks up the first ASCII character, 
matches it to a Morse pattern, sends the 
corresponding dits and dahs. and proceeds 
to the next message character until the 
message is complete. 

Now that we’ve looked at the internal 
details of the chip, let’s see how this trans¬ 
lates to a black-box view. According to 
Figure 1. if you tie all of the message, 
sidctone and speed lines to ground, you 
are asking the chip to send message num¬ 
ber 0 (of 0 through 7) at 7 wpm with a 
sidetone of about 400 Hz. Connect a small 
speaker to the SPKR output and LEDs to 
the XMTR and KEY outputs as shown in 
Figure 1. Apply power, then press and re¬ 
lease the switch. Immediately after you re¬ 
lease the switch, the XMTR LED lights. 
About 0.5 seconds later, the KEY LED be¬ 
gins flashing in time to message 0. while 
the speaker sings along. As soon as the 
message is finished, the speaker falls silent 
and both LEDs go out. 

In a real application, XMTR energizes 
an oscillator and allows it to stabilize for a 
half second before transmission begins. 
When the transmission is over, the oscilla¬ 
tor shuts down to conserve power. If the 
oscillator draws 20 mA or less, the XMTR 
pin can power it directly. This feature is 
aimed squarely at flea-power uses like 
foxhunt beacons. 

To play other messages, connect the ap¬ 
propriate pins to +5 and ground. For ex¬ 
ample, Figure 1 says message 6 is 110. so 
connect pins 8 and 7 to +5. and ground pin 




Figure 3. Suggested input and output connections for the Morse chip. 
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Figure 4. Foxhunt keyer with sine audio output. It sends its beacon every 15 seconds with the parts shown. Larger values of Cl will inert 
the interval between messages. 


Parts List for Figure 4, The Morse Messenger Fox 

Semiconductors 


Q1.Q2 

Resistors (All are 1/8W, 5%. unless otherwise noted.) 
R1 



R5 


TLC 555 CMOS Timer 
Programmed PIC 16C54 
78105 100 mA, 5 volt positive regulator 
2N2222 (or similar) NPN transistor 

1.000.000 ohms 
1,000 ohms 
10.000 ohms 
100.000 ohms 


Radio Shack 276-1718 
See Note lor source 
Digi-Key AN78L05 
Radio Shack 276-2009 



Capacitors 

Cl 

C2 

C3 

C4.C5.C6 

C2a.C7,C8 


470,000 ohms 
4.700 ohms 

4.700 ohm trimpot Radio Shack 271 -281 

22 pF 15 WVDC tantalum 
10 pF 15 WVDC tantalum 
22 pF ceramic disc 
0.022 pF ceramic disc 
0.1 pF ceramic disc 


Note: The programmed PiC 16C54 is available from Scott Edwards KF7VS, 964 Cactus Wren Lane. Sierra Vista AZ 85635. Send $12 check or money orde 
and your typed or neatly printed list ot eight messages. Be sure that the total number ol characters, including spaces, does not exceed 92. A circuit board lor thi 
foxhunt modulator is also available for $5. 


For more information on PICs and inexpensive tools for programming them, contact Parallax, Inc., 3805 Atherton Road No. 102, Rocklin CA 95765; Telephone: 
(916) 624-8333. 
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Figure 5. The Morse Messenger Foxhunt Modulator PC board is available for $5 from the 
author 


6. The same goes for changing sidetones 
and speeds. Note that you don’t have to 
connect any of these pins directly to the 
power rails as shown. You can also connect 
them to +5 volts or ground through fairly 
large resistors (up to 100k), or tie them to 
the outputs of logic gates shown in Figure 
3. 

Figure 4 is a complete audio keying cir¬ 
cuit for a foxhunt transmitter modulator 
based on the Morse Messenger. The circuit 
is designed to operate from a standard 9 
volt battery. With the parts values shown, it 
transmits a brief message every 15 seconds. 

The message, tone, and speed are pro¬ 
grammed by installing jumpers between the 
pins of U2 and ground (0) or +5 volts (I). If 
you need the ability to reprogram the unit in 
the field, substitute header stakes for the 
jumpers and use shorting blocks to make 
the connections. 

As for the rest of the circuit, transistor 
Ql. capacitors C4 through 6, and resistors 
R7 through 10 comprise a sine wave oscil¬ 
lator for tone-modulated Morse. Transistor 
Q2 serves as a switch, while C8 niters key 

Other hams arc hard at work on their own 


applications for the Messenger chip. Steve 
Jackson KZIX plans to incorporate it into a 
foxhunt transmitter, an auto-IDer for HF 
operation, and the University of North Car¬ 
olina bicentennial special events station as a 
beacon. Tom Brown KJ51E is building it in¬ 


to an off-air tune-up keyer, a "lowfer" (160 
to 190 kHz experimenter band) beacon, a 
U.S.-to-Australia propagation beacon, and 
for some future moonbounce experiments. 
I’m sure you can think of a few uses for this 
cheap, versatile Morse source too. D 


Chancier 

ASCII 

Table of ASCII Characters with Morse and 

Morse Binary Decimal Remarks 

Encoding Encoding 

Binary Morse Equivalents 

Character ASCII Morse Binary 

Encoding 

Decimal 

Encoding 

<space> 

32 


00000000 

0 

7 dits of silence 

A 

65 


01000010 

66 

i 

33 


00000000 

0 

sent as <space> 

B 

66 


10000100 

132 


34 


01001110 

78 


C 

67 


10100100 

164 

# 

35 


00010111 

23 

Morse SK 

D 

68 


10000011 

131 

% 

36 


00000000 

0 

sent as <space> 

E 

69 


00000001 

1 

$ 

37 


00000000 

0 

sent as <space> 

F 

70 


00100100 

36 

& 

38 


110011111 

207 

sent as comma 

G 

71 


11000011 
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special events like the launch of 
AMSAT-OSCAR-IO. the commence¬ 
ment of AMSAT-OSCAR-13 opera¬ 
tions, donations for satellite solar cells, 
the 20th anniversary of the launch of 
OSCAR-1, the Stoner Challenge Cup 
Competition, and additional events. 
Further programs recognizing long¬ 
term activities were begun two 
decades ago and continue today. 

The AMSAT Awards Program pro¬ 
vides several awards designed specifi¬ 
cally for the satellite enthusiast. The 
first was the Satellite Communicators' 


some of the satellite certificates are 
more difficult to earn than others. Only 
a single satellite contact is sufficient to 
qualify for the Satellite Communica¬ 
tors' Club certificate. The original cer¬ 
tificate had a drawing of AMSAT- 
OSCAR-6 in the lower left. It was an¬ 
nounced In "Satellite Operating 
Awards" by Ray Solfer W2RS in the 
June 1973 AMSAT Newsletter. To¬ 
day’s version of the award shows a 
Phase-3 style satellite in the lower 
right comer (Figure 1). The printing is 
dark blue on light-gray textured paper. 


envelope (S.A.S.E.) and SI ($2 for 
non-AMSAT members) should be sub¬ 
mitted. Walt Rader WA3DMF handles 
this program. 

OSCAR Satellite Communications 
Achievement Award 
Originally known as the OSCAR 
Satellite Communications Achieve¬ 
ment Recognition, the OSCAR Satel¬ 
lite Communications Achievement 
Award (renamed In 1992) is also 
known as the AMSAT OSCAR Award, 
or AOA. This accomplishment requires 


printing is black on beige textured pa¬ 
per. The cost of the award is $3.50 for 
AMSAT members and $5 for nonmem¬ 
bers. Applicants should include copies 
of QSL cards or copies of other ac¬ 
ceptable proof of contacts (ARRL 
W.A.S., DXCC, etc.) and return 
postage. It is preferable not to send 
original QSLs. 

OSCAR Sexagesimal Award 

The program for the OSCAR Sexa¬ 
gesimal Award, or OSA, began in 
1976 in response to the many en- 
























































OSCAR CENTURY AWARD 
























































the helm, and multiple databases ot in- supports a variety of radio hobbyists in 
terest to amateurs. CBers, and SWLs. addition to ham radio types: SWL DX- 
Marty Goodman KC6YKC, who was ers. scanner users. CB users, and 

a great help In getting the Radio Shack satellite TV users. Even the lew broad- 

Color Computer onto RTTY some cast radio types seen on the Hobby 

years back, was instrumental in starting SIG are welcome, 

this special interest group. Marty told Within a couple of weeks ol the 
me that, In the past, ham radio in par- opening ot the service, over a thousand 

ticular. and radio hobby stuff in general. people have visited the SIG. The forum 

has been handled on Delphi as a wai have seen nearly a thousand mes- 

subtopic within the HOBBY SIG, found- sages in the first six weeks ol the SIG's 

ed by Charles Bachand (BACHAND on existence. As ot this writing, there are 

Delphi). Charles actually amassed a over 300 groups ol files In the data 

lair amount ol ham-related tiles ol Inter- base, with new files being added dally, 

est lor the database in that topic area. Ol special interest to hams is a pletho- 
About two years ago or so, Andy Ed- ra ol tiles detailing radio modifications, 

dy WB1FNV (VIDGAMES) approached gleaned from the best available 

the Delphi management regarding the sources. The Radio SIG has estab- 

possibility ol setting up a separate ham lished a cordial relationship with 

radio SIG. At that time the suggestion Newsline, and each week's Newsline is 

could not be implemented. posted regularly. 


eludes the first 20 hours ol use each cient media (each collection tits on a 

month. Additional use is $1 .BO per 3.5* 1.44 Mb HD disk). $2 (or each 

hour. There Is a one-time enrollment disk to be filled, and a stamped sell- 

lee ol $19 lor this second plan (dis- addressed return mailer, specifying the 

counted il chosen during the lirst collections desired. A stamped, sell- 

month). addressed envelope sent to me will get 

Just to further interest you. the Ra- you a listing ol the directories ol the 

dio SIG Is not the only special interest collections. As always, I look forward 

group ol note on Delphi. Here is a list- to your comments and questions both 

ing ol the lull ‘Groups and Clubs* by SnailMail and Email. The latter to 

menu: me on CompuServe (75036,2501), 

Delphi (MarcWA3AJR). or America 
Aviation Sig Online (MarcWA3AJR). Internet users, 

Business Forum please direct Email to me via mar- 

Close Encounters cwa3ajreaol.com—it seems to be the 

Golf SIG fastest route overall. 

Custom Forums We have reviews ol a couple ol 

Environment SIG commercial packages In the pipeline. 

GameSig with more on the shareware scene as 

Hobby Shop well. All this as next month begins the 

Languages and Cultures 18th year ol RTTY Loop! B 





























































































































































































Homing in 


on your Feedback card Mountains') is on the west coast of 
Africa, between Guinea and Liberia. 
Freetown, the capital city, has a mag- 
——— niiicent harbor, the third largest in the 

Radio Direction Finding world - En q lish is ,he of,icial language 


is nation of 4.5 mi 


st countries o 


Joe Moell, P.E., KOOV 
PO Box 2508 
Fullerton CA 92633 

Guerrilla-Style T-Hunting 


are often selected tor such applica¬ 
tions (on non-ham frequencies, of 
course). KD6KO first heard about 
VITA in 1989 from a packet message, 
requesting volunteers to go to The 


earth, averaging over 140 inches of 

You will count your blessings as 
you hear KD6KQ describe daily life in 
Freetown. Fuel shortages are chron- 


built-in spectrum analyzer. “I wasn't 
sure what we were dealing with and I 
thought it might be nice to be able to 
observe the modulation,' he said. Up¬ 
on arrival, he carefully aimed the 






























































m m Number 18 on your Feed! 

Hams with class 


Carole Perry WB2MGP 
Media Mentors. Inc. 

P.O. Box 131646 

Staten Island NY 10313-0006 

Driving The Point Home 





















































Low Power Operation |*Q 


Michael Bryce WB8VGE 
2225 Mayflower NW 
Massillon OH 44645 


Wayne is mad as hell... 
...and he doesn’t want you 
to take it anymore! 

Declare War! 

On Our Lousy Government 

Fed up with the mess in Washington? 
The mess in your state capital? 
Poverty, crime, our failing schools? 
Wayne Green has solutions. 

Clever solutions. 


Regular price: $12.95 


Special For 73 Readers 
Only— $10.00 



you had a radar gun 
in vour car? 



123 East South Street 
Harveys burg, Oh 45032 
1-800-829-8321 
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am Number 21 on your Fe< 

Above & beyond 


VHF And Above Operation 


C. L. Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake Ave 
San Diego CA 92119. 


Surplus Local Oscillator 
for 2400 MHz OSCAR 
Satellite, or SSB Operation 
on 2304 MHz 


This month I will continue with the 
converter aspect of microwave opera¬ 
tions and identify a parts bonanza of 
GaAsFET and bipolar circuitry. Usual¬ 
ly, finding GaAsFETs In surplus is 
rare—that is, other than TVRO de¬ 


describe is some of the best material 
from surplus that I have seen, from 
both the parts and the modification 


GaAsFETs could be destroyed if only 
positive voltages, or positive before 
negative bias, were applied. See 
Photo A for a look at the system’s PC 
boards. 

Almost all PC boards use MGF- 
1302 Mitsubishi GaAsFETs. The ex¬ 
ceptions are the IFs, the local oscilla¬ 
tor, and the power supply and trans¬ 
mitter. The FETs in the transmitter are 
MGF-1423S and K25 and K30 FETs. 
The receiver/transmitter boards can 
be converted to 10 GHz operation or 
stripped for an inexpensive source of 
GaAsFETs for other projects. Check 
out any recent ARRL Handbook for 
circuits using these FETs. Kent 
WA5VJB has detailed several ampli¬ 
fiers in many of the ARRL Handbooks 
very well, using the MGF-1402/1302 


Normally, surplus oscillators covering 
this frequency range are difficult to lo¬ 
cate due to low comerclal activity. 
Photo B shows the basic oscillator 
PLL synthesizer PC board. Photo C 
is a close-up of just the oscillator cir¬ 
cuitry inside the shield compartment 
on the same PC board. 

The unmodified synthesizer board 
provides a frequency output of 2.620 
GHz at +10 dBm. As I said, material 
for this frequency has been difficult to 
obtain. Recent upswings In activity 
with OSCAR satellite operation at 
2400 MHz has started a burst of ac¬ 
tivity. Historically, weak signal work is 
carried out at 2304 MHz and satellite 


Other possible combinations in¬ 
clude: 5760 MHz-145 MHz IF - LO Of 
5615 MHz. or 1/2 that frequency is 
2807.5 MHz. (I hesitate to mention 
that possibility as I have not tried this 
upper frequency combination out. I 
only mention it as an experimental 
choice to try. It's certainly OK as far 
as the math goes.) Will the DR (di¬ 
electric resonator) go up in frequen¬ 
cy? I am not sure. In any case, it’s a 
numbers game with the IF frequency 
and step size (2.5 MHz) as variables. 

Let's take a look at the basic syn¬ 
thesizer unit. It uses a Motorola MC- 


“You may be asking, 

‘What can I use an oscillator for at 
this frequency range?’ ” 


OSCAR work operates at 2400 MHz. 145152 PLL (Phase-Locked Loop) 



























































































225-400 MHZ RF AMP 



AM-6155/GRT UHF POWER AMPLIFIER, conserva¬ 
tive 50 watt output from 10 W input using 8930 or 
DX393 tube (no choice) in silver-plated cavity drawer 
with 175-turn dial Mainframe has metered solid- 
state power supply; requires 120/240 VAC 60 Hz and 
+20 V reg 60 ma. 7x19.5x18.5, 80 lbs sh (UPS in 2 

pkgs ) USED-not tested w/schematics.$235 

VARIABLE OSCILLATOR for R-390A receiver. NOT 
Collins mfg. 4 lbs sh. 

IVFO-390A-OH. GOVT RECONDITIONED.$45 

IF AMPLIFIER for R-390A with 'good 2-4-8-16 MHz 
mechanical filters: LESS RT-510,6 lbs sh. 

AIF-390A, USED-not tested.$100 


I Plica F.O.B. Lime, 0 - VISA. MASTERCARD Accepted. 

Allow lor SMppiie • Write lor latest Cililop 
Address Dept. 73 • Phoee 418/227-4573 • Fll 414/227-1313 

































































































the color crystal. Color decoding is ac¬ 
complished through synchronous de¬ 
modulation. The standard technique is 
to sync a crystal oscillator's phase to 
the "burst" phase reference signal rid¬ 
ing on the end of each horizontal sync 
pulse. The oscillator runs at 3.579545 
MHz, which is just above the lower 
edge of the 80 meter CW band. In 
fact, some hams who are causing TVI 
to others deliberately listen to that fre- 


“These days, darned near everything 
in the house has a microprocessor in it, 
and all micros use high-frequency 
_ pulses to operate. ” 


of RF monsters. And one of the worst 
offenders of all is the streetlamp. I've 
heard more noise from those stupid 
things than from anything else. If your 
power-line noise goes away after it 
rains, chances are it's caused by a 
bad insulator. If it only comes on at 
night, suspect the streetlamp. espe¬ 
cially if there's one really close by. In 
theory, they will come out and fix 























































































dldn‘1 break (I use a pulley and coun¬ 
terpoise at one end) and l was able to 
restore it to almost its original position 
and condition. 

Many other hams are making plans 
to put up new antennas or reconfigure 
others. One ham is moving into a new 
house, so I see an antenna party com- 


Ihe second in Barbados 8P; the third 
in Trinidad & Tobago 9Y; the fourth in 
Dominica J7. where a constitution was 
ratified: the fifth in St. Lucia J6; and 
the sixth will be held this year in 
Grenada J3 from August 8th-13th, 

The Friendly Caribus Connection 
has now embarked on yet another 


islands of Malpelo. Gorgona and San 

1) The permit extended to Mr. Ra- 
maioli by the Colombian Communica¬ 
tion Authorities to operate from these 
islands, although legal, was irregularly 
issued, since our law requires the ex¬ 
istence of a reciprocity agreement, 
and there is none signed with Italy. 


es are issued to operators in person 
and never in advance of their arrival in 
the country. [Olwyn Norris. Secretary 
Dominica Amateur Radio Club, PO 
Box 613, Roseau. Commonwealth of 
Dominica.) 

Republic of Crimea, Ukraine Let¬ 
ter from Andy Morrison KZ1L: UU2JQ 
has informed me that since no QSLs 




























































AUSTRALIA 


the NSW Division would have hi 
Annual General Meeting, at whir 
people were standing tor nine 
tions, so hopefully sanity will reti 
this part of Australia! 

Cheers for now. Those with at 
















































































































































































































Number 25 on your F 

Special events 


Ham Doings Around the World 


443.05. For info, send SASE to Al on 146.34/ 94. Contact Rogt 
Gerke N 1 JWF. do NARL. S3 N Wash- KA1TKS. RR»2 Box 730, B 
ington Ave., Plainville CT 06062 - 1921. 04401. Tel. (207) 848-3846 

PRINCETON, IL The Starved Rock Ra- GOSHEN, CT A Special Evi 



THE POWER STATION 

F The POWER STATION is a 12V x 6.5 AmpHr gel-cell j 

JL J battery complete with voltmeter, wall charger and a | 

cord for charging via automobiles. It will power most 
HT’s at 5 Watts for 2-4 weeks (depending upon how long-winded you 
are). Also VHF, UHF, QRP, or HF, mobiles such as the KENWOOD TS- 
50 (at 60W). There are no hidden costs, all you need is your mobile or HT 
power cord or cigarette lighter adapter. 

The POWER STATION provides 12V from a cigarette plug and has two 
recessed terminals for hardwiring. A mini-phone jack with regulated 3V, 

6V, or 9V output can be used separately for CD players, Walkmans, etc. To order, send check or money order for $49.95 
THE POWER STATION can be charged in an automobile in only 3 hours, $ 6.50 for shipping, along with your shipping addr 
or in the home in 8 hours. The charger will automatically shut off when the and telephone number to: 
battery is completely charged, so you can charge it even when it has only j oe B rancat0 

been slightly discharged, (unlike Ni-Cads that have memory). Our charg- tuc u am PDNTAPT 

ing circuit uses voltage sensing circuitry, other brands are timed chargers C _ n A :v S' , 7 ^ 

which always charge the battery a full cycle, this damages their battery p “ ox 3624, Dept. 73 

and shortens its' life if it only needs a partial charge. The POWER STATION Lon 9 Beach, CA 90803. 

has a voltmeter that shows the exact state of charge of the battery, not CA Resents Add s im% sates Tax Alaska. Hawaii, and < 
worthless idiot lights that tell you "YOUR BATTERY IS NOW DEAD." The 

voltmeter can even be used to measure voltages of other sources. For cod orders, can »io> 433-5360. outside or ca orders 
























^ here is the next generation Repeater 

MARK 4CR ^ 

The only repeaters and controllers 
with REAL SPEECH! 

No other repeaters or controllers match 
Mark 4 in capability and features. That's 
why Mark 4 is the performance leader at 
amateur and commercial repeater sites 
around the world. Only Mark 4 gives you 
Message Master™* real speech • voice 
readout of received signal strength, 
deviation, and frequency error • 4- 
channel receiver voting • clock time 
announcements and function control • 7- 
helical filter receiver • extensive phone 
patch functions. Unlike others, Mark 4 

Create messages just by talking. Speak any phrases or 
words in any languages or dialect and your own voice 
is stored instantly in solid-state memory. Perfect for 
emergency warnings, club news bulletins, and DX 
alerts. Create unique ID and tail messages, and the 
ultimate in a real speech user mailbox — only with a 
Mark 4. 

even includes power supply and a 



Call or write for specifications on the 
repeater, controller, and receiver winners. 

■ 


Phone: #(508) 372-3442 
mm FAX: #(508) 373-7304 

m 

^ ; AJ ■ 

W MICRO CONTROL SPECIALTIES 

■ Division of Kendecom Inc. 

23 Elm Park, Groveland, MA 01834 

2 meters 220 440 


CIRCLE 144 ON READER SERVICE CARD 
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Number One Systems 

REF: 73, 1795 Granger Ave., Los Altos, CA94024 
(415) 968 9306 

VISA and MasterCard welcome. 
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QRX 


FCC Amends Message 
Forwarding Rules _ 

The Federal Communications Commission 
has acted on P.R. Docket 93-85 and has re¬ 
laxed the Amateur Service rules to enable 
contemporary message forwarding systems to 
operate at hundreds of characters per second 
while retaining safeguards to prevent misuse. 

A message forwarding system is a group of 
amateur stations participating in a voluntary, 
cooperative, interactive arrangement where 
communications from the control operator of 
an originating station are transmitted to one or 
more destination stations via forwarding sta¬ 
tions, which may or may not be automatically 
controlled. 

Currently, the control operator of each sta¬ 
tion is held individually accountable for each 
message retransmitted, resulting in unneces¬ 
sary content review and delays. The Ameri¬ 
can Radio Relay League stated that the obli¬ 
gation of the control operator of the first for¬ 
warding station should be the establishment 
of the identity of the station originating the 
message. Only when this is not done should 
these control operators be held accountable 
for improper message content. 

The commission agreed, and thus, the FCC 
will hold accountable only the licensee of the 
station originating a message and the li¬ 
censee of the first station forwarding a mes¬ 
sage in a high-speed message forwarding 
system. The licensee of the first forwarding 
station must either authenticate the identity of 
the station from which it accepts communica¬ 
tions on behalf of the system, or accept ac¬ 
countability for the content of the message. 
TNX Westiink Report, No. 670, April21, 1994. 


See The Light _ 

A young Missouri company has announced 
what they say is the first fiber optic cable sys¬ 
tem for home audio and video application. De¬ 
velopers hope the Mongoose cable system 
will soon replace conventional wire cables 
carrying high-fidelity analog signals in runs of 
up to 2.4 miles. 

Why bother? According to a company vice 
president, it is the best way to connect both 
audio and video components. "It is non-con- 
ductive. has no impedance, and neither caus¬ 
es nor attracts electrical noise." V.P. of Devel¬ 
opment of ASM Labs Armando Martinez fore¬ 
sees market demand from both amateur and 
professional audio and video purists. The in¬ 
tegrity of the original signal is uncompro¬ 
mised," says Martinez, adding that this is the 
first fiber optic system that is plug-compatible 
with conventional equipment. 


New kHz on the Block 


The Federal Communications Commission 
will hold frequency spectrum auctions this 
fall, according to Chairman Reed Hundt. The 
frequencies heading for the auction block are 
to be used to expand mobile communica¬ 
tions, which Hundt says has the potential to 
become one of the country's largest indus¬ 
tries by the end of the century, with at least 
87 million customers. 

Hundt also says he wants the FCC to pro¬ 
mote competition in the communications in¬ 
dustry, especially for cable TV, so rate regula¬ 
tion can eventually be eliminated. TNX West- 
link Report, No, 671, April 30, 1994. 


Brain Cells _ 

Energizer Power Systems and National 
Semiconductor Corp. have developed a new 
battery that monitors its own power consump¬ 
tion and provides recharging communications 
with the host equipment These "smart batter¬ 
ies" are expected to first appear in notebook 
computer applications. 

The new batteries use nickel-metal-hydride 
and nickel-cadmium rechargeable cells. The 
internal brains virtually prevent overcharging 
and allow for useful "time-left" or “% capacity 
remaining" Information to display on the host 
device. 

The announcement comes at a time when 
portable electronics equipment use is sky¬ 
rocketing. Duracell International and Intel 
Corp. have also joined together to develop a 
smart battery of their own. TNX Electronic 
Engineering Times, Issue 797, May 16, 1994. 


FCC Cracks Whip _ 

Fifty-nine Southern California hams are 
under order from the Federal Communica¬ 
tions Commission to retake their amateur ra¬ 
dio license exams or face penalties, accord¬ 
ing to a story In the Westiink Report. The 
commission says all of the licensees in ques¬ 
tion were passed at sessions conducted by 
the ARRL-VEC In 1992 and 1993. Those vol¬ 
unteer examiners are also facing government 
scrutiny. 

In a letter sent to those licensees, the FCC 
flatly accused the applicants of cheating. The 
letter says."... the irregularities on your ex¬ 
amination papers indicate that you were ap¬ 
parently given access to the exact (answer) 
key used by the volunteer examiners." 

Those who were passed at the suspect 
testing sessions have 60 days to retest. 
Those who fail would face downgrade or loss 
of license entirely. Refusing to retest could re¬ 
sult in more severe penalties. So far, almost 


three dozen VEs have been suspended in 
Southern California, in connection with test¬ 
ing irregularities, under orders of the FCC. 
TNX Westiink Report, No. 671, April 30, 
1994. 


What’s Your $ign? _ 

The callsign of your dreams awaits you, 
and the price will be $7. That’s the word from 
the Federal Communications Commission. 
On March 11, the FCC released its Notice of 
Proposed Rule Making to implement the new 
fee assessments for licensees who were au¬ 
thorized by the 1993 US Budget Act. 

Item 59 of the NPRM notes fees for ama¬ 
teur "vanity" callsigns, that are to take effect 
whenever the commission's proposal is finally 
approved. The current plan calls for a fee of 
$70, or $7 per year for the 10-year license 
term. TNX Westiink Report. No. 671, April 30, 
1994. 


Top Cop _ 

According to Electronic Engineering Times, 
a group of students at the Massachusetts In¬ 
stitute of Technology recently showed they 
were “complete engineers" by arranging a 
rather sophisticated end-of-semester prank. 
The article quotes Bob Rivers, Human Re¬ 
source Director at Bose Corp., saying the 
MIT students displayed a number of desirable 
qualities his company looks for when hiring 
engineers: initiative, leadership, technical 
knowledge, planning and organization, and 
the ability to handle stress. 

So, what did the students do? They some¬ 
how constructed an exact replica of a cam¬ 
pus police car—right down to a bag of Dunkin 
Donuts—and lifted it to the dome of one of 
MIT's main buildings, all in complete secrecy. 
As you can imagine, the story was highly 
photographable, and made all the evening 
newscasts in Boston. Rivers says these 
young engineers also have another trait that 
is very desirable in the workplace—a sense 
of humor. TNX Electronic Engineering Times, 
Issue 797, May 16, 1994. 


TNX... 


... to all our contributors! You can reach 
us by phone at (603) 924-0058, or by mail at 
73 Magazine, 70 Route 202 North, Peterbor¬ 
ough, NH 03458. Or you can reach us on 
CompuServe ppn 70310,775@compu- 
serve.com; or at the 73 BBS at (603) 924- 
9343 (300-2400 bps), 8 data bits, no parity, 
one-stop bit News items that don't make it in¬ 
to 73 are often put in our other monthly publi¬ 
cation, Radio Fun. You can also send news 
Items by FAX at (603) 924-9327. Hi 
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The Global Positioning System 

An overview: 

by Bill Clarke WA4BLC 



T he NAVSTAR Global Positioning Sys¬ 
tem. generally called GPS. is a satellite 
radio positioning network providing very ac¬ 
curate position, velocity, and time informa¬ 
tion. Although GPS, developed by the U.S. 
Department of Defense (DODl, can provide 
three-dimensional position, velocity determi¬ 
nation. and precision time transfer, position 
information is the most sought. Plans call for 
GPS to be the DOD's primary' means of ra¬ 
dionavigation. The system is capable of 
serving an unlimited number of users any¬ 
where on the ground, at sea, in the air, and in 
near space. 

Paris of GPS 

GPS is comprised of three parts 
(officially called segments): 
space, control, and user. 

The space segment is a constel¬ 
lation of 24 satellites in semi-syn- 
chronous orbits at an altitude of 
20,200 km (10,900 miles). 

The control segment consists of 
a master control station located in 
Colorado, and five monitor sta¬ 
tions (MS) situated around the 
world. As the central GPS pro¬ 
cessing facility, the control seg¬ 
ment is tasked with tracking, mon¬ 
itoring, and managing the satellite 
constellation. 

The user segment consists of 
the consumers of GPS. They may 
be military or civilian; however, 
all must be properly equipped 
with specially designed receiving 
equipment, normally referred to as 
a GPS receiver or receiver/proces¬ 
sor. to make use of GPS. 

How GPS Works 
GPS position determination is 
based on a concept called time of 
arrival (TOA) ranging, which is 
merely the signal's travel lime 
from transmission to reception. 

A simple example of TOA 
ranging: The distance from a 
thunderstorm to your location can 
be figured by counting the sec¬ 
onds between a lightning flash 
and the thunder report (the TOA 
value). Multiply the TOA value 


made via unique individual code sequences. 

When the GPS receiver begins tracking 
the PRN sequences from four satellites (the 
generally accepted minimum number re¬ 
quired to provide adequate accuracy ), the re¬ 
ceiver’s data processor takes over. 

The processor samples the receiver’s TOA 
values, makes numerous calculations and 
corrections that account for clock errors, 
ionospheric signal delays, receiver noise, etc. 
Much of the corrective mathematics used in 
these calculations is variable from time to 
time. The variables are provided to the GPS 
receiver as parts of the satellite signal called 
the navigation message (NAV 
Msg). 

The NAV-msg is superimposed 
on the satellite signals and contains: 
GPS system time of transmission, a 
hand-over word (HOW), orbital po¬ 
sition data, clock data, and almanac 
data for the remaining satellites in 
the constellation. The coefficients 
for calculating UTC and the iono¬ 
spheric delay are also included in 
the NAV-Msg. 

The GPS receiver computes the 
position fix in coordinate terms, 
consisting of latitude, longitude, 
and altitude. 

Note: A GPS position fix refers 
to the electrical phase center of the 
receiver’s antenna, as the antenna is 
the actual point of signal reception. 

The normal tracking sequence 
begins with the receiver determin¬ 
ing which satellites are visible for 
tracking, via user-entered predic¬ 
tions or stored satellite almanac in¬ 
formation from previous NAV-Msg 
data. If there is no almanac infor¬ 
mation. a search of the sky must be 
made to locate and lock onto a 
satellite. The receiver can then read 
the NAV-msg and get current al¬ 
manac information about the other 
constellation satellites. This may 
sound rather complicated; however, 
the user can relax as the entire pro¬ 
cess is done automatically by the 
receiver/processor. 

It's interesting to note that the 
typical satellite received signal lev¬ 
el is below the earth's natural radio 


by 0.2 (the approximate speed of sound is 
two tenths of a mile per second) to calculate 
the range in miles. 

The NAVSTAR satellites are broadcast 
beacons transmitting L-band signals consist¬ 
ing of pseudorandom noise (PRN). The PRN 
is predetermined strings of one and zero da¬ 
ta bits, generated by an on-board clock that 
also provides the exact transmit time of the 
signals. GPS satellites transmit spread spec¬ 
trum signals on two frequencies: LI = 
1575.42 MHz and L2 = 1227.6 MHz. All ra¬ 
dio transmissions are on the same frequen¬ 
cies, with individual satellite identification 


Photo A. The Trimble Navigation SCOUT GPS receiver (courtesy 
of Trimble Navigation, 9020-11 Capitol of Texas Highway North, 
Suite 400, Austin TX 78759; 800-959-9567), 
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noise level. After detection, the satellite's 
signal is multiplied by use of receiver-pre¬ 
dicted PRN codes and with the received sig¬ 
nal collapsed into the original carrier fre¬ 
quency band, concentrated, and brought well 
above the natural noise level. 

Simply Complex 

The average GPS portable receiver some¬ 
what resembles a VHF hand-held transceiv¬ 
er in size and weight. Functionally, you will 
find the GPS receiver simpler to operate, al¬ 
though somewhat similar in flavor. Buttons 
operate selection menus and functions are 
selected from those menus. Referring to the 
Trimble Navigation SCOUT GPS Receiver 
in Photo A. note there are only eight buttons 
for control. By using the buttons and the 
scrolled menus appearing on the LCD dis¬ 
play, the exact location can be determined, 
routes may be programmed, locations mem¬ 
orized, distance from previous or input loca¬ 
tions computed, and speed calculat¬ 
ed. 

GPS Accuracy 

GPS was designed to support a 
broad spectrum of users with differ¬ 
ing requirements of accuracy. Basi¬ 
cally, there are 
accuracy service: 

The PPS. precise positioning service, 
which is extremely accurate and available 
for use only to those authorized, and the 
SPS, standard positioning service, a less ac¬ 
curate positioning service which is available 
to all GPS users. PPS and SPS are function¬ 
ally identical: however, access to the PPS is 
limited by encryption techniques. 

PPS, primarily intended for military pur¬ 
poses, typically provides accuracy of 22 me¬ 
ters horizontally, 27.7 meters vertically, and 
time within 90 nanoseconds. 

SPS. used for civilian purposes, is speci¬ 
fied to provide 100 meter horizontal, 300 
meter vertical, and 170 nanosecond time ac¬ 
curacy. The horizontal specification includes 
peacetime degradation of selective availabil¬ 
ity (a means of tinkering with the system to 
make it less accurate in the name of national 
security). For the SPS user, selective avail¬ 
ability is the dominant SPS accuracy error 

In practice, the specifications are easily 
attained, with much greater accuracy the 
rule and not the exception. 

GPS Receivers 

Although the technology of GPS is fasci¬ 
nating, it is not feasible for the average ham 
to construct a GPS receiver. Not that some 
hams aren’t capable of the job—it just isn’t 
feasible (read: worthwhile). No more so than 
building a 2 meter HT with all the current 
bells and whistles would be. 

There arc several types of basic GPS re¬ 
ceivers, varying in complexity, tracking ca¬ 
pabilities, speed of information update, and 
planned use. Unfortunately, corporate mar¬ 
keting has clouded the identity of some re¬ 
ceiver types and operational complexities 


(rarely are complexities a user concern as 
most GPS receivers are designed for ease of 
operation). The types of receivers consist of: 

Sequencing —This type makes use of one 
or two hardware (RF) channels by simple 
stepping from one selected satellite to anoth¬ 
er on a timed basis. Sequencing receivers 
use simple circuitry, and have low produc¬ 
tion costs and low power consumption. They 
are adequate for most purposes except high¬ 
speed navigation. 

Continuous tracking —These have a mini¬ 
mum of four hardware (RF) channels and 
track four or more satellites simultaneously. 
They are less affected by speed than the se¬ 
quencing receiver. 

Multiplex (MUX )—With this type, a sin¬ 
gle hardware (RF) channel is switched at a 
fast rate between satellites being tracked. 
Switching is typically 50 times a second. 
The multiplex receiver is based on time 
sharing and requires only a single code gen¬ 


erator and carrier synthesizer for tracking. 

Digital —This type uses analog-to-digital 
conversion techniques with a single receiver 
IF for signal amplification. Signal process¬ 
ing is accomplished digitally. This type of 
receiver can be visualized as a single chan¬ 
nel radio receiver with five digital channels, 
each monitoring an individual satellite. 

Hams and GPS 

Now that you have been boggled by the 
high-tech world of GPS, you might ask, 
“What's in it for me?” 

Using GPS. a ham can display his exact 
location and figure distances to other loca¬ 
tions. Other locations might include previ¬ 
ously-memorized points (locations electroni¬ 
cally in the receiver) or latitude and longi¬ 
tude points entered manually. 

The exact location of VHF/UHF repeaters 
can be determined for ease of mapping 
planned coverage and determination of po¬ 
tential interference with existing repeaters. 
As the GPS is a three-dimensional system, 
altitude can also be displayed. 

Distance between known points can easily 
be displayed. Just push a couple of buttons 
and indicate the points to be referenced. 
Again, for repeater usage, coverage could be 
determined by following a line of signal 
strength and marking locations on a map. 
Distance calculations can be very important 
for mountaintop VHF/UHF operations. 

The Maidenhead grid locator system (grid 
squares) is programmed into the SCOUT 
GPS receiver and indicates grid squares to 
about 75-foot accuracy. The display consists 
of the basic field, square, subsquare, and the 
TGL (Trimble Grid Locator): CM 87 XI 42 
LF, which corresponds to latitude/longitude 


of 37 degrees 20 minutes 33.0 seconds 
North/122 degrees 2 minutes 46.8 seconds 
West. 

Many hams find themselves involved 
with search and rescue duties, whether 
through the Civil Air Patrol or other public 
service agencies. Using GPS for precise po¬ 
sitioning. coverage of search areas is very 
accurate and efficient, leaving no area over¬ 
lapped or uncovered. GPS receiver readings 
can be directly applied to maps, and map- 
plotted positions quickly located. 

Where is GPS Going? 

Although initially designed for military 
usage, the civilian world has discovered 
GPS. No doubt the system’s user simplicity, 
accuracy, and reliability factors have accel¬ 
erated its acceptance. It is safe to say that 
GPS will, at some point in the future, direct¬ 
ly impact nearly everyone. 

The military uses GPS for aviation, ma¬ 
rine, and land navigation. Examples 
include: aircraft instrument landings 
and carrier landings, rendezvous 
such as inflight refueling, improved 
bombing accuracy and ballistic 
weapon delivery (smart bombs), 
close air support, reconnaissance 
and target location, enhanced site 
surveying and field artillery place¬ 
ment. Insertion and extraction missions may 
be carried out with extreme accuracy (with 
safe and timely deployment and evacuation 
of troops), including medi-vac. 

GPS was used during Operation Desert 
Storm for land navigation in the desert areas 
where maps of the deserts were virtually 
non-existent and desert physical/geographi¬ 
cal reference points were scarce. 

Marine navigation becomes very simple 
using GPS and harbor navigation accuracy 
will be greatly improved over current meth¬ 
ods. Waterway and other mapping becomes 
as simple as pushing a few memory buttons 
while over-flying or otherwise crossing an 
area. Later, memory examination allows 
maps to be drawn. 

For civilian purposes, the applications for 
GPS appear to be without limit. More and 
more uses are being found all the time, in¬ 
cluding: 

Replacement of the various radio-based 
aviation and marine navigation systems. 

Creation of a differential GPS (DGPS) 
system to increase the positioning accuracy 
to about 10 meters (39 ft). DGPS only re¬ 
quires that a local positioning signal be 
added to the mix of calculations made by the 
GPS receiver. 

An ambitious projected application for 
GPS is Intelligent Vehicle Highway System 
(IVHS) technology. IVHS is planned for 
limited use in the year 2000. Nearly a billion 
dollars has already been spent or allocated 
for its development and implementation. 
IVHS encompasses automated highways and 
computer-aided vehicle guidance. 

Rail systems and trucking agencies are us¬ 
ing GPS as the basis for traffic management 
and scheduling. 


“Now that you have been boggled 
by the high-tech world of GPS, you 
might ask, ‘What’s in it for me?’” 

two categories of GPS 
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In the realm of public safely, GPS will as¬ 
sist in resource management, allowing dis¬ 
patchers to accurately determine where po¬ 
lice cars, fire trucks, and rescue equipment 
are located at any given time. Police dis¬ 
patchers will know the exact position of ev¬ 
ery car available or in use and can send a 
unit to assist whenever necessary, possibly 
saving an officer’s life. Fire departments and 
rescue squads can use computer-based maps 
and information giving locations of fire hy¬ 
drants. water supplies, and directions of 
travel. Using differential GPS, it is possible 
to locate individual firefighters inside burn¬ 
ing structures. 

During natural disasters such as earth¬ 
quakes or floods it will be easy to locate un¬ 
derground utility lines, boundary areas, and 
limits of affected areas. 


NEW!!! COLOR Srt 
SLOW SCAN TV 
for the Sound Blaster! 



Harlan Technologies 815-398-2683 
5931 Alma Dr. • Rockford, Illinois 61108 
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GPS allows land survey and mapping to 
accuracies of two inches or less. Special 
techniques and equipment are used for accu¬ 
racies of this level. 

The locations given by a GPS receiver 
can be applied to maps, preventing hikers 
from becoming lost. Further, in the event of 
an emergency, hikers can transmit (via 
phone or radio) their exact locations. 

Important GPS Uses 

An expedition scaled the tallest mountain 
in North America. Mt. McKinley, in June 
1989 to determine its exact height by use of 
GPS. The exact height was determined to be 
20.306 feet, which is 14 feet below the 1954 
trigonometric measurement (anyone for 
placing a repeater up there?). Other moun¬ 
tains measured using GPS include: 



Mt. Fuji, tallest mountain in Japan, at 
12.382 feet. 

Ml. Logan. Canada's tallest peak, at 
19.546 feet. 

Mt. Everest, tallest in the world, at 29.022 
ft. 

GPS was used to accurately place the po¬ 
sition of the Titanic. During the Great 1993 
Flood of the upper Mississippi River Valley, 
GPS was used extensively to monitor areas 
covered with water. Similar advantage of the 
system was made during the Christmas Eu¬ 
ropean Floods of 1993. 

GPS—the Global Positioning System—is 
in your future. BB 

For an in-depth study of GPS. see the au¬ 
thor's latest book. Aviator’s Guide to GPS, 
published bx TAB-McGraw Hill: telephone: 
(800) 233 1128. 
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GPS Maps and Charts 

by Gordon West WB6NOA 


Global positioning system (GPS) receivers Thomas Bros. Maps and their hand-held 

display latitude and longitude on their LCD or Scout GPS. which converts the incoming sig- 

CRT screens. They also show SOG (speed nals to grid references in the map book. Or, 

over ground). COG (course over ground), for the VHF/UHF operator, the unit can actu- 


new electronic readout. ‘When I am talking 
to someone who I will visit in a few weeks, 
I tell them I must have their latitude and longi- 




































Number 5 on your Feedback card 


World’s Smallest 10 GHz 
ATY Transmitter 

Build one on a PCB using only a few components! 

by Angel Viiaseca HB9SLV and Jean-Pierre Morel HB9RKR 


T he availability of cheap surplus GaAs- 
ITHs lately has made a lot of microwave 
experimenting possible for amateurs. This 
article describes a new kind of amateur 10 
GHz low-power transmitter using a surplus 
GaAsFET, mounted on a tiny piece of 
Teflon/glass PCB. Wideband FM modula¬ 
tion is possible for ATV operation. 

As microwave-oriented amateurs, we (the 
authors) began experimenting back in the 
’80s, using Gunn diodes in waveguide as¬ 
semblies. These, provided they were home- 
built, using cheap surplus diodes, were very 
cost-effective when compared with commer¬ 
cial transceivers (e.g. the Gunnplexer). The 
main disadvantage was the "plumbing.” It 
took a lot of time and a fairly well-tooled 
workbench to build waveguide-based de- 




cibout a half-wavelength long. 
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signs. For instance, some parts, like the 
screws used to hold the diodes, could only 
be made with a lathe. 

However, if you were ever drawn away 
from the 10 GHz band by the mechanical 
difficulties, this article is for you. The 10 
GHz transmitter we are describing could 
hardly be simpler. 

The GaAsFET Oscillator 
Trying to design a GaAsFET oscillator 
with PUFF, a computer program previously 
described in this magazine, we first consid¬ 
ered a design like the one in Figure I. 

Like in many oscillators, the oscillation 
takes place if there is an adequate feedback 


from an amplifier's output to its input. In the 
oscillator shown in Figure I, the feedback is 
provided by the two close-coupled stubs 
connected to the gate and drain mi¬ 
crostriplines. The source terminals are con¬ 
nected to the ground plane. 

Making the Oscillator Radiate 

Any conducting patch etched on a PCB 
radiates a part of the energy it is fed with. If 
the dimensions of the patch are small in 
terms of wavelength, little energy is radiated. 
As the patch dimensions increase, radiation 
increases too. until a X/2 patch dimension is 
Continued on page IS 












World’s Smallest 10 GHZ 
ATV Transmitter 



Figure 4. For PUFF, the oscillator is an am¬ 
plifier with two pairs of coupled lines con¬ 
nected end-to-end. Various .4 and B lengths 
were tried, with the overall length A + B re¬ 
maining X/2. 


reached. This is when radiation efficiency is 
at its best. 

This principle is not new to us: Yagi an¬ 
tenna elements arc also about Xfl long (Fig¬ 
ure 2) and they are particularly efficient 
when it comes to radiating energy from our 
transmitters! Radiation from microstrip ele¬ 
ments is used in so-called microstrip anten- 

What we tried to do here was to combine 
the design of the previously mentioned os¬ 
cillator with a microstrip antenna. Two mi¬ 
crostrip antenna patches were designed 
close-coupled to each other. The GaAsFET 
input (gate) was connected to one. and the 
output (drain) to the other, thus obtaining the 
following design (Figure 3). 

We decided to make both patches with the 
same dimensions for our first try. In fact, 
this is questionable, because if the two 
patches radiate with opposite phases, then 
their respective radiations would cancel each 

Perhaps a more in-depth theoretical (and 
mathematical) approach would be needed 

However, experimentation showed that 
some radiation did take place. In fact, some 
mutual cancellation from the two patches 
can be desirable if it is thought of as equiva¬ 
lent to limiting the output coupling of a con¬ 
ventional oscillator. If all possible energy is 
coupled out of an oscillator, its stability will 
be bail, because its characteristics will be af¬ 
fected by the circuit it is coupled to. 

Designing the PCB 

Now. there arc four dimensions. A. B, C 
and D l Figure 3) we must decide. 

We described the circuit to PUFF in the 


Video 

Input 



All parts marked with an asterisk are etched on the peb 
All discrete capacitors and resistors are SMDs. 

I = Connected To Ground Plane. 



ij 



INPUT 


Figure 5. a) Circuit schematic, h) 4 drilled and etched double-sided PC board for this pi: 
ject is available for $5 plus $150 S&H per order from FAR Circuits, I8N640 Field Com 
Dundee IL 60118. 
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following way (Figure 4): 

First, the coupled lines A and B were cho¬ 
sen with the same low impedance. Low 
impedance means that they are broad, like a 
microstrip antenna patch. Dimension 
B+D+B should be equivalent to about a half 
wavelength to maximize radiation. 

Second, to generate enough feedback for 
oscillation to occur, they were chosen with 
tight coupling, which means close to each 
other. This determines dimension D. 

Third, the overall electrical length of both 
lines put end to end (A) was chosen at about 
X/2 to maximize radiation. The point at 
which the GaAsFET was attached to the two 
patches (dimension C) was searched with 
PUFF, by trial and error, so that S, 2 feed¬ 
back was as high as possible. 

Finally, we decided to start experimenting 
with the PCB pattern shown in Fig¬ 
ure 5. 

As an aerial we used an aluminum 
parabolic reflector, an "IKEA” dish, sold as 
a lamp, available cheaply in furniture shops. 
/ Editor's note: The authors' QTH is Switzer¬ 
land. You may have to improvise if you can¬ 
not find the IKEA lamp locally.! The diame¬ 
ter of this lamp dish is 40cm and its focal 


length is rather short, at about 11cm. So F/D 
is low. at 0.27. The oscillator was simply put 
at the focal point, so it would illuminate the 
dish ... no more "penny feed.” How is this 
for simplicity? (Figure 6). 

The GaAsFET we used was a “Red Spot" 
from Birkett, 25. The Strait. Lincoln LN2 
UF. UK. 

Dimensions D and B (Figure 3) were held 
constant throughout the tests: D = 0.5mm. B 
= 10mm. 

Testing 

For our first test, we took A = 18mm and 
C = 6.5mm. With +V supply = 4 V and -V 
supply = -3.5 V. Id was 23.4 mA and we re¬ 
ceived a -3 dBm signal with our horn anten- 

Oscillation frequency was lower than pre¬ 
dicted at 9.712 GHz (Figure 7). The re¬ 
ceived signal was best with the oscillator be¬ 
ing shifted away from the focal point, at 
16.2cm instead of 11cm. This probably 
means that the radiation angle from the PCB 
is too narrow to illuminate the whole dish 
evenly (Figure 8). 

Eventually, the GaAsFET failed (it did 
draw quite a lot of current) and was replaced 


by a first-class, expensive CFY 18-23 from 
Siemens. A was left unchanged at 18mm 
and C was tried at 7mm. The received signal 
was much lower, at -17.3 dBm. With C = 
8.5, the oscillations stopped. 

Most interesting was the fact that this 
small change in C brought the frequency al¬ 
most 1 GHz higher at 10.653 GHz. 

We replaced the CFY 18-23 with a new 
red-spot GaAsFET, with C left at 7mm and 
the frequency remained the same, so it really 
seems that the frequency shift comes from 
the C modification, rather than the GaAs¬ 
FET change. 

To lower the frequency down into the am¬ 
ateur band, we fitted two small pieces of 
copper foil to the ends of both patches, in¬ 
creasing the A dimension to 19mm. This 
brought the frequency to 10.293 GHz. +V 
supply was + 3.5V; -V supply was -4V; Id = 
16.5 mA. 

Figure 9 shows the received signal when 
the oscillator is frequency-modulated by 
sending a 4.5 MHz sinusoid to the gate. Lin¬ 
earity is acceptable. 

Modifying the power supply voltage did 
not change the drain current much. Frequen¬ 
cy did change but not linearly. 


f x 

<J—<3-B 



Figure S. If the oscillator is placed further from the parabola than the 
focal length, it illuminates the dish more evenly. 



Figure 9. Output signal when the oscillator is frequency modulated. 
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+V Supply -V Supply ID Frequency 

+3.0V -4V 15.5 mA 10.363 GHz 

+3.5V -4V 16.5 mA 10.354 GHz 

+4.0V -4V 17.5 mA 10.376 GHz 

The received signal was best at -17.23 
dBm when the PCB was set at 13.5cm from 


the dish. The cross-polarization attenuation 
was rather high, with a maximum of 30 dB. 

The total radiated power was estimated at 
about 1 mW: Replacing the circuit under test 
with a Gunn transmitter of 1 mW known 
power output gave the same signal on our 
test bench. 

We tried to further decrease C to 5mm. 
this sent the output power up about 3 dB and 
the drain current down to 11.4 mA. Oscilla¬ 
tion frequency went down to 10.180 GHz, 
which allowed us to remove the two pieces 
of copper foil we had fitted to the patches’ 
ends. This brought the frequency back up to 
10.430 GHz. 

We then discovered that the circuit was 
radiating both on 10 GHz and 5 GHz! We 
had not noticed this at first because the short 
length of waveguide between the horn an¬ 
tenna and the receiver was acting as a high- 
pass filter, (cutoff frequency of I" X 1/2" 
waveguide is about 6.5 GHz). Further short¬ 
ening the patches cured the problem. 

Conclusion and Further Developments 

Well, this is it: We have made a seven- 
component 10 GHz ATV transmitter, possi¬ 
bly a Guinness Book record! Stability was 
good, with little frequency shifts caused by 
moving objects near the TX. Although we 
did not try it, temperature stability could 
probably be enhanced by enclosing the 
transmitter between two plates of expanded 


polystyrene. This material has very small 
losses at 10 GHz. Another improvement 
could be fitting a dielectric stabilizer to the 
oscillator. 

Simplicity is not the only advantage of 
building a transmitter of this kind. Having 
the 10 GHz source directly at the para¬ 
bola's focus also avoids losses in wave¬ 
guides. coaxial lines, transitions, relays and 

This would be particularly interesting in a 
receiver. The preamplifier could be built di¬ 
rectly at the parabola’s focus, the dish being 
illuminated by a small microstrip antenna at¬ 
tached next to the preamp (Figure 10). 

As we know, any loss between the anten¬ 
na and the preamp severely affects the re¬ 
ceiver’s noise factor. An assembly like the 
one shown in Figure lib should be much 
less lossy than, say. the one in Figure 1 la. 
and much cheaper, too. when you consider 
the price of an SMA connector or a mi¬ 
crowave T/R relay. 

One last word of caution: As for all 
GaAsFETs. it is highly advisable to turn on 
the negative gate supply slightly before the 
drain supply, because this keeps the drain 
current at a safe level. If the gate is left 
at ground voltage, a large current surge at 
turn-on could blow the GaAsFET. Mi¬ 
crowave semiconductor chips are really tiny 
devices so their power safety margin is quite 
small. y 



Figure II. a) A more conventional (and lossy) setup. Note the I) waveguide losses. 21 connector losses. 3) coax losses, and 4) relax losses, 
h) The preamp can he enclosed in its shielding box with a small microstrip element glued on the outside. The assembly is placed in front of 
the parabola with the microstrip patch at the focus. 
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EMI/RFI Defense 
Strategies for Hams 

Keep those troublemaking signals out of your mobile installation! 

by Donald Koehler N7MGT 


Y ou just finished the installation of a 
brand-new VHF (or L'HF) FM rig in the 
car. You turn it on and get a good VSWR 
and signal check. After cleaning up, your 
significant other asks for a ride to the mall 
on the other side of town. You start the car 
and fire up the rig. Squelch needs adjusting? 
You crank it up and drive off. Repeater traf¬ 
fic light? Friends complain you don't answer 
calls? You may be the victim of RFI/EM1. 

What is RFI/EMI? Radio Frequency In¬ 
terference, also known as Electromagnetic 
Incompatibility, is when one (or more) elec¬ 
tronic or electrical device affects or disrupts 
the normal operation of a “victim” system. 
In the example above, the new radio was 
victimized by weak, wideband noise from 
digital automobile systems. This problem is 
often exhibited by "lost" calls or high 
squelch settings. 

This article will cover EMI/RFI defense 
strategics, installation practices, and hazards 
which may result from using certain 
EMI/RFI cures. Let's start by examining 
three broad areas of action which can help 
resolve EMI. 

In the broadest sense, EMI can be com¬ 
bated by avoidance, attenuation and/or iso¬ 
lation. Any of these, or some combination of 
the three, may be necessary to eliminate 
EMI problems with installed equipment. 

Avoidance 

The least expensive of these strategies 
may well be avoidance. Avoidance covers 
several areas: 

•Pre-installation checks of the area. 

•Use of commercial software to find har¬ 
monic “hits." 

•Use of service bulletins. 

•Power levels appropriate for intended 
communications. 

Each one of these options offers some ad- 
vantage for the ham or other installer. While 
not listed in any particular order of impor¬ 
tance. these areas should be the first you 
turn to in installation planning and practice. 

The use of a broadband, high-speed scan¬ 
ner can go a long way toward identifying 
potential EMI sources after a problem arises. 
Use of the scanner prior lo an installation 


can save time, money and possibly missed 
emergency traffic. How do you use the scan¬ 
ner in a pre-installation check? 

I suggest using scanners in two ways. 
First, load all of the common channel fre¬ 
quencies you intend to use into the scanner. 
Then, with the vehicle operating normally 
(assuming a mobile installation), let the 
scanner run. Listen for “hits” or EMI on 
these loaded channels. The hit may sound 
like static, a whistle or a rough buzz. Open 
the hood, then carefully work the antenna 
near the battery and any of the installed 
"black boxes" (fuel injection computers, 
etc.). Do the same on the inside of the vehi¬ 
cle. Run the heater or other accessories at 
this time. 

If no noise source appears, switch the 
scanner lo the search mode and set the 
search limits to just above and below the 
range of frequencies desired for use in the 
installed equipment. Most modern scanners, 
such as the 1COM miniature series and AOR 
handhelds, cover 100 kHz to 2.0 GHz. They 
are more than useful for this check. Note the 
frequencies where the hits occur and see if 
they are on, or are harmonically related to. 


planned frequencies. More on this in the “In- 
stallation Practices" section. 

The use of commercial software to run 
checks on installed or contemplated frequen¬ 
cies may save a lot of grief up front. Har¬ 
monic relationships may be hard to discern, 
but the problems which crop up are real in¬ 
deed. Most commercial software is powerful 
enough to keep you out of trouble. Take a 
minute to run these checks before installing 
new' equipment into systems or vehicles 
where communications equipment is already 

If you can take a few moments to look 
through equipment service bulletins prior to 
installation, you may save time. Look for 
warnings on minimum equipment clear¬ 
ances, grounding and power requirements, 
antenna or power cabling restrictions and 
other information which may impact on the 
planned installation. Finally, use the least 
amount of pow'er necessary for the job. Mod¬ 
em radio sets have computer-controlled-and 
-set wideband frequency and power settings. 
Never use more power than is called for in 
the installation package. Besides being bad 
practice, it can cause EMI or desense in 
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other installed equipment. In this case, the 
old saying “if a little is good, gobs is great” 
doesn’t hold true. 

Attenuation 

The issue of power output brings us to the 
next of the major strategies, attenuation. 
When EMI problems arise, one of the main 


efforts taken by experienced technicians is 
to attenuate the interfering signal. This at¬ 
tenuation may take many forms. The most 
typical is using filters, both RE and IF. You 
may not normally consider cavity filters, 
crystal filters and alternate siting of antennas 
to be a form of attenuation—but that's what 
they do to the unwanted signal. One filter 


strategy often overlooked is using ferrite 
beads on power leads and, occasionally, on 
RF cables. Finally, bypass capacitors on 
power leads or power sources offer a low 
impedance path to ground for EMI signals. 

Isolation 

The third strategy is isolation. By the use 
of shielding, bonding, and AC or DC filter¬ 
ing, the communication equipment can be 
isolated from EMI signals. The shielding 
may take the form of conductive foils, tubes 
made of conductive or attenuating material, 
conductive caulks and conductive tapes. 
When using these conductive shields, ex¬ 
treme care must be taken to ensure the mate¬ 
rial will not come loose and short out other 
equipment. The idea of the shielding is to 
conduct the EMI signal away from your 
equipment and to provide a low impedance 
path to ground. Another way to do this is to 
ensure that all equipment is properly bonded 
to ground. New vehicles make extensive use 
of plastics and exposed metal that often have 
been coated with anti-rust compounds. 

Bonding can take several different forms. 
Use of conductive strapping, tying together 
both radio equipment and mounts to the ve¬ 
hicle frame, is a good, low-cost start. Further 
work to tie the vehicle body, frame and neg¬ 
ative battery terminals into one circuit may 
yield results to reduce background noise. 
When running power leads, make the run as 
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No, we won’t insult your intelligence by telling you that it's a 
“halfwave" or that ANY vertical will operate more efficiently without a 
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expensive fairy tales talk to our competitors! If, however, you've no 
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short as possible using proper gauge wire. 
AC and DC filters such as chokes and ca¬ 
pacitors will help to keep “hash" or wide¬ 
band noise out of equipment. I have had 
luck with additional filtering gained from 
ferrite beads placed over the power leads. 
Secure these ferrite beads with glue or tie- 
wraps to avoid damage to the bead caused 
by movement. Now let’s tie this information 
into the installation process. 

Installation Practices 

When first planning the installation of 
communications equipment in a vehicle, 
take a moment to “sweep” the area with a 
scanner. This should show potential EMI 
sources. Typical areas are near vehicle black 
boxes, digital dashes and other displays with 
multiplex drivers. Once any EMI sources are 
identified, route power and RF cables away 
from the source. If the cable routing doesn't 
allow for avoidance, the use of shielding 
may be required. 

Flexible, conductive tapes, conductive 
caulks or foils can be used to cover the 
cabling which runs by the source. Short 
lengths of cable requiring this EMI cover 
can be easily fabricated in the field. Ground¬ 
ing of this cover material is usually not 
necessary. Each application will be unique, 
though. Common-sense precautions are 
essential when using conductive materi¬ 
als around power sources. Covering conduc¬ 
tive materials with insulating tape will not 


impair the shielding properties of the ma- 

Taking the time to bond the radio, the 
mount and the vehicle body together can 
eliminate sources of wideband noise. When 
installing mobile computing equipment, this 
step may become even more important as 
this equipment can often generate large 
amounts of wideband digital noise. Use care 
to bond the interconnecting cables and con¬ 
nectors. Ensure solid ground paths on the 
vehicle by sanding the area around the con¬ 
necting fastener. The use of modern anti¬ 
rust compounds can impair or raise the 
impedance of the ground path. To protect 
the ground connection and fastener, the use 
of conductive caulks or grease is recom¬ 
mended. Use of small amounts of conduc¬ 
tive caulks under mount “fingers" may im¬ 
prove grounding of blind mount antennas 


when installing equipment in off-road vehi¬ 
cles or in humid climates. 

As always, when installing equipment in 
off-road vehicles, take the time to read 
both equipment and vehicle technical data. 

I have had good luck with these rule-of- 
thumb procedures when installing radio 
equipment in vehicles as diverse as air¬ 
craft fueling trucks, snowplows, fork¬ 
lifts and fire trucks. If you have questions, 
talk to your vehicle service personnel or 

Avoiding Hazards 

Even the best-planned installation can 
generate hazardous conditions. Let's look at 
some of those conditions. 

When using conductive materials for at¬ 
tenuation or shielding, be careful! These 
materials may become conductors of oppor¬ 
tunity or part of sneak circuits not protected 
by fuses. To guard against this hazard, I 
fuse both positive and negative power leads 
as close to the battery as possible. Foils 
used for shielding can cause heat buildup. 
Before using foil as shielding material, en¬ 
sure that doing so will not violate the vehi¬ 
cle's warranty. After installation, check all 
vehicle systems with the installed equip¬ 
ment up and transmitting. Imagine how em¬ 
barrassing (and dangerous) it could be if 
your transmitter caused the vehicle anti¬ 
locking brake or fuel injection system to 
fail. While these types of problems are rare, 
it only takes a moment to check EMI inter¬ 
actions with the vehicle’s systems after the 
installation is complete. 

After all. if you didn’t install the vehicle 
alarm, cellular phone or stereo equipment, 
you must be sure that these common sys¬ 
tems don't cause problems for your new 
mobile rig. Take the time to use some of 
these strategies, and enjoy your EMI-free 
mobile operations. B1 


Installation Hints 

Good installation practices will go a long way toward preventing possible EMI problems. 
Try these tricks—they work well for commercial and amateur installations: 

•Replace the battery terminal clamp with a new, tight-fitting clamp. Use the kind with a 
new “generator" lead cast into the clamp. Pull the DC buss line power from this clamp. 

•Use a multiconnect or "barrier" block for your DC buss. This makes it easier to place by¬ 
pass capacitors, if necessary. 

•Don't splice wires, if at all possible. Each joint is a possible corrosion spot that could 
cause problems. 

•Don’t install the radio next to or under heater vents or, on older cars, near the heater or 
wiper motors. 
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Number 7 on your Feedback card 

by Michael Bryce WB8VGE 


S & S Engineering’s 


S & S Engineering 
14102 Brown Rd. 
Smithsburg MD 21783 
Telephone: (301) 416-0661; 
Fax:(301)416-0963 
Price Class: Kit—S49.95; 
Assembled and tested—$69,95; 
4-digit add-on kit—$16.95. 


Frequency Counter Kit 


Now you can count frequencies ’til your heart’s content. 


W hen S & S Engineering sent me this fre¬ 
quency counter kit for review, gosh, did 
it bring back memories. My first home-brew 
frequency counter came to life in the mid- 
’70s. Oh, those were the days! Johnny Car- 
son was king of late-night TV, the Bay City 
Rollers were rocking Top 40 radio, and the 
USSR and the USA were sneering at each 
other. All you needed for a frequency counter 
back then was a VW bus full of TTL logic 
chips, 15 pounds of solder, yards of multicol¬ 
ored wire and several PC boards to hold ev¬ 
erything together. Any ol' 5 volt supply at 27 
amps was all it took to fire her up. On a good 
day, with the wind blowing just right, you 
might be able to read 10 MHz. Provided you 
handpicked the first gate chip, a 74HS90. 

The S & S Engineering Counter Kit 

We've come a long way since my first 
home-brew frequency counter. S & S Engi¬ 
neering now has available a frequency 
counter kit for under $50 bucks. Even on its 
worst day, its top end is 75 MHz. Why, with 
the exception of two wires for the battery, ev¬ 
erything is on one PC board. Best of all, the 
entire counter can be run by a single 9 volt 
battery. 

The display is a large 1" LCD giving you 
four-digit resolution. This can be expanded to 
eight digits later if you wish. The upgrade is 
simple, easy and, most of all, cheap—less 
than $20.1 highly recommend you get the up¬ 
grade to eight digits. 

The S & S Engineering counter kit consists 
of a high quality double-sided PC board with 
plated-through holes. The PC board has the 
parts layout silk-screened on it, and it has 
been laid out so the top third of the board, the 
portion holding the LCDs, can be cut from the 
logic section. This way, you can mount the 
display away from the logic section for a cus¬ 
tom installation. There are only 12 wires 
needed between the display and logic. Rib¬ 
bon cable would be ideal for this. I did not 
separate the two for this review. 

The kit does not come with a cabinet; that 
part is left up to the builder. There are four 
metal standoffs supplied to raise the PC 
board up. This way, you can leave it as is and 
just use the bare circuit without a box. 


As with all of the S & S Engineering kits, 
the part quality is first-rate. No “hamfest spe¬ 
cial” parts or surplus goodies are in this kit. 
As complex as a frequency counter is, most 
of the work is done by specialized chips. This 
reduces the overall part count of the kit to just 
a handful of 1C chips. All the ICs come in 
static-protective packaging. The kit includes 
everything you need, including a 9 volt bat¬ 
tery snap. Sorry, the battery is not included. 

Assembly 

Assembly is very straightforward: You start 
with the resistors, move on to the capacitors, 


and finish up with the transistors. The ICs are 
installed next. Although 1C sockets are not 
provided with the kit, you should use them. 
The 1C sockets are cheap insurance in case 
you solder a chip in backwards or install the 
wrong chip in the right hole. Unsoldering an 
1C from a double-sided PC board with plated- 
through holes is not for the weak-at-heart. 
The kit requires six 14-pin sockets and one 
16-pin socket. There is one 40-pin chip under 
the LCD display that you can't use a socket 
on. It would make the chip too tali, and make 
it impossible to mount the LCDs on the 
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As with most counters, you can select 
the gate time of the counter. You can select 
between 10k, Ik, 100, 10, or 1 Hertz reso¬ 
lution. A multi-pole rotary switch mounted 
directly on the PC board selects the gate 
time. There are no interconnecting wires 
to worry about. But, this switch might prove 
a pain in the butt if you want to mount 
the logic board separate from the display. 
Some forward-thinking would be in order 
before applying solder to the switch termi¬ 
nals. 

Assembly went along without a hint of 
trouble. The instructions are a bit thin, but 
they get the job done. All in all, it took me 
about two hours of work to complete the kit, 
even with extra-long breaks for Oreo cook¬ 
ies and Diet Coke. I installed the extra LCD 
and its driver chip, too. 

Testing the counter is about as simple 
as you can get. Apply power, and connect 
the input of the counter to a test point on the 
PC board. If everything went in as it should, 
you'll see 10 MHz on the display. A trimmer 
capacitor on the PC board calibrates the 
counter to either WWV or a known 10 MHz 
standard. 


Operation 

The counter will operate on a fresh 9 volt 
battery for several hours. There is no power 
switch. For use on your workbench, just about 
any quality source of power will work. Watch 
out for those wall-wart power supplies! Many 
are nothing more than one diode with very 
little filtering. The input supply voltage is 
between 7 and 15 volts DC. The counter re¬ 
quires about 50-60 mA. 

Set the rotary switch to select the gate time 
and thus the amount of resolution you require. 
The longer the gate time, the better the reso¬ 
lution of the frequency displayed. The longest 
gate time is about four seconds to update the 
display. That's it! 

Since the S & S Engineering kit is so self- 
contained, it opens up a new way of seeing 
things. I've always used a frequency counter 
to spot trouble. They make great sniffers of 
RF. The S & S Engineering kit has more than 
enough sensitivity to sniff out weak signals. In 
fact, it could read the test point just by holding 
a wire near the input pin. 

I found a particularly useful task for the fre¬ 
quency counter: Reading the VFO of a direct 
conversion transceiver. You can also use the 


counter to display your operating frequency in 
a superhet receiver, too. In fact, there are 
some suggestions on how this may be accom¬ 
plished in the assembly manual. Since you 
don’t require the longer gate times, and thus 
the four extra displays, the standard four-digit 
unit works best. I would bypass the gate 
switch with jumper wires. By using this 
counter, you can add an LCD frequency 
counter to your latest home-brew project. 

The Last Page 

This project is simple enough for a be¬ 
ginner to handle. It would be best if you have 
some idea of how to solder, what end of a 
diode is what and, of course, the proper 
installation of 1C chips. Except for the calibra¬ 
tion adjustment, there's nothing to touch. If 
you assemble it correctly, it’s going to work. 

Johnny Carson has retired, the USSR is no 
more, and you don't need a 700 watt switch¬ 
ing power supply to operate this frequency 
counter. Best of all, you don’t need a VW bus 
to carry it in. The S & S Engineering frequency 
counter kit is an excellent value. It's easy to 
build, easy to operate, and has all kinds of 
possibilities in your ham shack. B 
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Number 8 on your Feedback card 
by Breckinridge S. Smith K4CHE 


The LDG Electronics 
FC-1 


LDG Electronics 
1445 Parran Road 
St. Leonard MD 20685 
Telephone: (410) 586-2177 
Price Class: S69.95 plus S&H 


A small , flexible fox controller and CW IDer , 


I f you are a serious foxhunter. you have prob¬ 
ably tried putting together your own “foxbox* 
with timers, identifiers, etc. You have tried the 
different circuits using timing capacitor net¬ 
works and different chips, and you have prob¬ 
ably soldered in those countless diodes in that 
matrix for the IDer. Recently I tested the LDG 
Electronics Microprocessor Fox Hunt Con- 
troller/CW IDer board. This small Maryland- 
based company has developed a real gem. 
Yes, the East Coast does produce some fox¬ 
hunt goodies. 

Why do you need a microprocessor con¬ 
trolling your hidden transmitter? What I want¬ 
ed was a timer/IDer system that was small, 
reliable, and easy to change. I wanted to 
spend more time on my own DF equipment, 
helping beginners, and not spend hours build¬ 
ing and testing numerous timing circuits. I 
wanted to be able to change the identification 
and timing cycles of the hidden transmitter to 
suit each individual hunt. I am not an avid 
computer enthusiast but the LDG ad in 73 
said I could program this controller from my 
PC so I gave up and ordered the board. Time 
to join the microprocessor crowd. 

The Board 

What I got was a small assembled 3.1* by 
3.6* board that was not a kit; a board with pro¬ 
fessional printed circuit traces and a small 
plug-in module for the audio, keying, and 
power functions. Included in the package was 
over 450 pages of documentation contained 
in four separate handout/books, and a floppy 
disk with numerous programming files on it. 
After wading through the information I found 
the three-page fox controller sheet and the 
24-page LDG manual. 

Reviewing the documentation, I realized 
that what I had received in the mail was a 
foxbox controller and a small single-board 
computer/processor using the 68HC11 micro¬ 
processor. I know that there are more ad¬ 
vanced microprocessors out there but, again, 
you have to start somewhere. You can use 
the system as a foxbox controller/CW Ider, or 
do your own experiments with the micropro¬ 
cessor using the 450 pages of documentation. 
LDG also markets this same basic board as a 
16-output DTMF decoder which requires dif¬ 


ferent software and a different plug-in module. 
Programming 

The controller arrived with a test program 
loaded. I recommend you test the board ini¬ 
tially to get familiar with the different push-but¬ 
tons and board operations, then proceed with 
your programming. You load the LDG disk 
program using their disk into your computer 
and then you modify the FOXMCW file to suit 
your identification and timing requirements. 
Their handout tells you which lines on the files 
to modify. Using an ASCII file edit program, 
you may change values on selected lines by 


typing in different number values for timing, 
tones, speeds, and real letters for the modu¬ 
lated CW identification. You then “reassem¬ 
ble" your changes using the assembly pro¬ 
gram which is on the supplied disk. After you 
assemble the program you can then send to 
the LDG controller via RS-232 cable. 

I told you I wasn’t a computer person! The 
loading program is written In BASIC; I spent 
20 minutes trying to type in the command 
-BASICA Bootload* instead of “GWBASIC,” 
which is what I had installed on my computer. 
I would have preferred a more detailed step- 
by-step instruction sheet of the programming 
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process, but the instructions supplied are ad¬ 
equate ... if I can do it, you can do it. 

During your programming you may modify 
the initial delay time prior to startup, the first 
and second identification messages, and the 
on and off periods that will be repeated dur¬ 
ing the hunt. LDG included a second identifi¬ 
cation message feature which is unique: You 
can have a push-button on your foxbox wired 
to the LDG controller’s “bit 1 output.' When 
the first hunter finds the box, he pushes the 
button and presto, the CW message changes 
over to the “fox found * message, which will 
now be continuously repeated until the con¬ 
troller is “reset.” Here in Delaware we have 
had some devious hunters who have moved 
the foxbox. In the case of tampering you 
could even wire up a mercury “tilt" switch to 
activate a tampering message to warn the 
other hunters as well as the hider. 

LDG mentions to “feel free to program and 
reprogram” as the EEPROM in the 68HC11 
has a life of 10,000 cycles' LDG warns you, 
and I will warn you: Be sure to make a copy 
of, the FOXMCW.ASM file before you start 
changing the parameters. If you get com¬ 
pletely out of whack you can always start 
over with the original file. Since this is an 
EEPROM you can remove voltage from the 
unit and it will still retain the information that 
you have programmed. 

During your programming of the controller 
you are limited to 75 characters total for the 
two messages; exceeding this limit during 
loading results in a friendly error message lat¬ 
er. One observer during a hunt stated that he 
thought the plain CW messages were boring; 
you can use the letters “E” “T" to produce 
multiple dits and dahs and set up a rhythm 
pattern to break the monotony. Again, you 
can only use 75 characters, and ‘spaces’ 
count. 


One handy feature of LDG's programming 
process using your PC is a test command 
which allows you to test the board for your 
programming changes without disconnecting 
from your PC. 

During my programming and testing of the 
board I found an error in the published com¬ 
putations for timing. The Fox Controller in¬ 
structions used a value of 130 for each 
minute, and my controller needed a value of 
114.5 for each minute for a “tick" value of 1.9 
per second. The values on the supplied LDG 
disk were correct except for the “tick” value 
information. I talked this over with LDG and it 
is my understanding that they will correct 
their timing information on their handouts. For 
short timing periods this error is not critical, 
but for a several-hour initial timing computa¬ 
tion a correct value must be used. 

The timing range was quoted in the in¬ 
structions to be from 0 to approximately 7.7 
hours, but my computations and actual test¬ 
ing indicated a longer range of 9.5 hours. I 
again notified LDG of this and appropriate 
corrections will be made. It's fun to hide a box 
earlier in the day and have it start several 
hours later on schedule while you are at the 


hunt starting site. With the programmable tim¬ 
ing you can have multiple boxes start up in 
stages during the day as a complex hunt un¬ 
folds. However, due to slight variances of the 
internal 8 MHz crystal, be prepared to have a 
slight error during long timing periods, and of 
course you must “arm” the controller at the 
proper time by pushing the reset button. The 
perfectionist can time his or her own board 
for a one-hour period and come up with the 
appropriate corrections. 

I have abused this board. I left it laying on 
my desk for a month connected to my PC 
with a 9 volt battery dangling on the power 
leads. I abused the board further when I inter¬ 
faced it to an old commercial 20 watt boat an¬ 
chor. I hooked the board up using unshielded 
wires and mounted it next to the transmitter 
RF section. RF doesn't seem to affect the 
processor as I positioned a quarter-wave an¬ 
tenna with 15 watts, 3“ away from the ex¬ 
posed unit, with no problems. I then wired the 
controller to the same power supply as the 
commercial radio internal power supply sec¬ 
tion, which has a receive/transmit relay on it 
The inductive kick of the transmit relay didn't 
bother the board. Tests conducted with the 
traditional hot air blower and freeze spray 
had very little effect. Overall, the board ap¬ 
pears to be rugged and pretty bulletproof. 

I thought LDG put a lot of thought into the 
hardware design of their board. There are 
four of those little rubber feet underneath the 
board for shock mounting, and your main 
hold-down bolts go through the RS-232 con¬ 
nector so that the connector is secure when 
you plug and unplug the bulky cable. The low 
power CMOS circuitry can be powered by us¬ 
ing just a 9 volt battery or any power source 
up to 20 volts. During testing with the board 
on the same power supply as the transmitter, 
the board voltage regulator continued to func¬ 
tion to a low voltage level of 7 volts, which is 
handy if the fox battery starts to wind down 
during the hunt. 

The push-to-talk output of the board is an 
open collector keying transistor which you 
can use with a reed relay (Radio Shack 274- 
232) to allow flexibility in using different ra¬ 
dios for the fox, or if your radio allows just 
grounding the push-to-talk circuit. 

The 8 MHz clock crystal oscillator emits a 
small signal which can be seen with a spec¬ 
trum analyzer throughout the VHF range. On 
my controller the signal was at 144.030, 
146.030, 148.030 and could be heard about 
20 to 30 feet away with a handheld. If this 
bothers you, you can shield the complete unit 
in a box with feed-through capacitors. The 
reason the harmonic was not on an even 
MHz is a very minute error in the 8 MHz oscil¬ 
lator. 

Overall, the LDG board performs as adver¬ 
tised, has lots of documentation, doesn't re¬ 
quire a computer genius to program, and tol¬ 
erates abuse. It is easy to hook up the power, 
push-to-talk, and audio outputs to your trans¬ 
mitter. For S69.95 you can have an assem¬ 
bled fox controller/CW IDer to create your 
own personalized system, and at the same 
time experiment with a microprocessor. fjQ 






Number 9 on your Feedback card 


A Delayed Video Trigger for 
Your Oscilloscope 

Convert your surplus scope. 

by Joseph A. Consugar KC3XM 


VT Then 1 began working with video cir- made up of two video fields that arc labeled gram in Figure 2. A schematic of the corre- 

W cuits, one of the first things I learned the even and the odd. A new video frame is sponding circuit is shown in Figure 3. 

is that you cannot just feed a video signal in- displayed 30 times per second, so a new In order to synchronize the trigger with 

to an oscilloscope and expect to see any- video field is displayed 60 times per second. the vertical sync pulse, you must first identi- 
thing useful. The amount of time most Each video frame is made up of 525 hori- fy when the vertical sync pulse occurs. This 
events I was interested in took to occur was zontal lines, which are split equally between is accomplished by Ul, U2, and their associ- 

so short when compared to one frame of the video fields. Displaying 262.5 lines of ated components. 

video, it just didn't work. video in 1/60 of a second means each line The video signal is taken from the source 

This problem can be overcome by using a requires about 63.5 microseconds. of Q1 (an MPF102 JFET whose purpose is 

delayed video trigger. This is a circuit that Out of these 262.5 lines, only 244 of them to provide buffering for the video source) 

will cause the oscilloscope trace to begin a are used to transmit video information. The and fed to the input of Ul. an LM1881 video 

set time after some event in the video signal. remaining lines are used for blanking the sync separator. The sync pulses arc extracted 

That event is usually the vertical sync pulse. display during picture retrace and display from the video signal and appear at pin 2. 
and many oscilloscopes include a delayed synchronization. Figure 1 shows the struc- The sync pulses are routed to U2. which is 

video trigger feature. But what do you do if lure of these lines for the even field. used to separate the vertical sync pulse from 

you are using a surplus scope without this Picture synchronization is performed us- the horizontal sync pulses. U2a, Rl. Cl, and 

capability and don’t want to buy a whole ing sync pulses that are included as part of D3 form a one-shot timer that is triggered by 

new scope just to get this feature? You apply the video signal, the main ones being the the ends of the sync pulses and whose nega- 

a little ingenuity and build one. horizontal and vertical sync pulses. Horizon- tive-going output pulse is connected to the 

tal sync pulses indicate the beginning of a clock input of U2b, a D type flip-flop. When 
The Basics of Video new | j nc c f video and vertical sync pulses the signal from UI returns high at the end of 

To understand how the circuit I came up indicate the beginning of a new field of a sync pulse, the one-shot is triggered and its 

with works, you should have at least some video. In Figure 1. note the structure of lines output goes low. The amount of time spent 

idea of the structure of a video signal. This 4 to 6. These arc the lines when the vertical low is determined by the values of Rl and 

is by no means complete, but it should sup- sync pulse occurs. During these lines, the Cl. 

ply enough information so that you can fol- sync pulses are much wider than normal. The sync pulses arc also connected to the 

low the circuit description. which is the key to determining when a ver- data input of U2b. When the output of the 

A video display may look continuous, but tical sync pulse occurs. one-shot returns high, the value of the sync 

it is actually composed of a series of still . . . . signal is sampled and appears at pin 12. Nor- 

pictures that is going by so fast they all Circuit Description mally, the sync pulse is narrow compared to 

blend together. Each of these pictures is The steps necessary to produce a delayed the length of the video line and the signal 
called a video frame, and each frame is video trigger are illustrated by the block dia- from Ul is still high when the one-shot out¬ 
put returns high. However, dur¬ 
ing the vertical sync pulse, the 
sync pulse is wide compared to 
the length of the video line, so 
that the next sync pulse has al¬ 
ready begun by the end of the 
one-shot pulse. Therefore, the 
output of U2b is normally high, 
except during the vertical sync 
pulse, when it is low. This se¬ 
quence of events is illustrated in 

At this point there are two 
pulses for each frame of video, 
one for the even field and one for 
the odd field. To ensure a stable 
oscilloscope display, the trigger 
must be keyed to the same field 
(i.e., the even or the odd) each 
time. This is accomplished by us¬ 
ing the vertical sync pulses from 









U2 as the clock for a divide-by-two circuit 
formed by U3a. Each vertical sync pulse 
causes the output of U3a to change state. 
The result is a square wave that goes high 
once per video frame and can be used as the 
trigger for the final delay circuit. 

The delay circuit is composed of a one- 
shot timer made up of U3b, R2. C2, and D4. 
The one-shot is triggered each time the sig¬ 
nal from U3b goes high and the pulsewidth 
can be varied using R2. The end of the pulse 
is the external trigger for the oscilloscope. 

As you look at the schematic, you will no¬ 
tice there are some components whose pur¬ 
poses have not been clarified. Dl, D2, R3, 
and C3 form a video clamping circuit whose 
purpose is to provide DC level restoration 
for the AC-coupled video signal. While not 
strictly part of the delayed trigger circuit, it 
is useful to keep the oscilloscope display 
stable when viewing rapidly-changing video 


Construction and Use of the Delayed 
Trigger 

The prototype for this circuit was built 
on a Radio Shack protoboard using point- 
to-point wiring. Another option would 
be to make a PC board according to the 
design in Figure 5. Or you can order one 
already drilled and etched for $4.25 plus 
$1.50 S & H per order from FAR Circuits, 
18N640 Field Court, Dundee, IL 60118. 
1 recommend that you build the stages 
separately and make sure each is work¬ 
ing correctly before proceeding to the 

When you have completed construction, 
connect a 9V battery to the power connec¬ 
tions and a video signal to Jl. Adjust R2 to 
its minimum value and examine the delayed 
trigger output at J3 with an oscilloscope. 
You should see a series of very short, nega¬ 
tive-going pulses whose width increases as 
R2 is turned clockwise. 


Once you have the delayed trigger work¬ 
ing, adjust your oscilloscope to accept a pos¬ 
itive-going external trigger. Set R2 to ap¬ 
proximately halfway. Connect the trigger 
signal at J3 to the oscilloscope's external 
trigger input and the video signal at J2 to the 
vertical input. Adjust the oscilloscope time 
base so that there are three or four lines of 
video displayed on the screen. As you vary 
R2, you should see different parts of the 
video signal on the screen. The values given 
for R2 and C2 should allow you to vary the 
delay from approximately zero to about one- 
and-one-half video fields. 

Final Notes 

When you turn on the circuit and connect 
a video signal, the trigger will randomly 
latch onto one of the video fields. If the field 
being displayed is not the one you want to 
examine, move SI to its opposite position 
and the opposite video field will be dis- 
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played. There is no 
way to determine 
which field will be 
displayed when 
you turn the circuit 


1. but y 
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For those people 







a ith the LM1881. 

why I didn't take 
advantage of some 
of its other features 
(e.g.. the even/odd 
field indicator). It 
has been my expe¬ 
rience that in order 
to fully utilize 
these features, the 
video signal being 
examined should 
conform closely to 
the video standard. 

Unfortunately, 
some video sources 
(e.g., VCRs and 

camcorders) take liberties with that standard. The circuit as presented was designed so that, 
with hope, it would work with as many of these near misses as possible. If you work pri¬ 
marily with standard video, 1 encourage you to take advantage of the additional features of 
the LM1881 and share the results with the rest of us. g0 



A (? 15 00 
500KHZ. TO 1300 
MHZ. WITH BFO 

AR1500. A 1000 
Channel Scanner with 
500KHz to 1300 MHz 
coverage, & no cutouts. 

10 search. 10 scan banks 
lockout on search & 
search&store. VFO tuning 
with AM(FM/ WFM modes. 

With Ni-Cad batteries, Chgr, 

VHF Ant., and long wire 
antenna, case & belt dip. Limited time offer, 
not valid with any other specials. Only 5.95 
shipping & handling anywhere in the 48 
states. Call toll free and order this new unit! 
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Number 10 on your Feedback card 


Multiband Half-Wave 
Delta Loop (MHDL) 

A simple 20-10 meter antenna with an 80-30 meter bonus. 

by James W. McLelland WA6QBU 


AT Thile looking through my books for 
VV some kind of small antenna that would 
fit in the attic, I happened upon a short de¬ 
scription of half-wave loops. I've always 
preferred full-wave loops, but a 20 meter one 
wouldn’t fit in my 17' x 25' attic given the 
fact that I needed to stay away from outside 
rain gutters, flashing, downspouts, vents and 
a chimney. As luck would have it, however. I 
discovered that a half-wave loop fits, with 
room to spare (I’ve hung it on my classroom 
wall as well). While half- and full-wave 
characteristics are quite different from each 
other, with the details worked out. the 
MHDL has proven itself to be an effective 
indoor reference antenna for the upper (20- 
10 meter) HF bands. (By the way. there’s a 
slick trick you can use to make it work on 
80-30 meters as well.) It's easy to build, re¬ 
quires no alignment, and the XYL can't see 
it. Try it. This'll be the easiest antenna 
you've ever built. 

Description 

The loop is cut for a half wave on 20 me¬ 
ters. Half-wave loops have a very high 
impedance, in the order of 2,000 ohms, so 1 
needed to bring the impedance down to a 
more workable value. Using a quarter-wave 
(including a velocity factor of 0.80) trans¬ 
mission line transformer will drop the 
impedance to about 50 ohms. I used 300 
ohm twin lead (Radio Shack 15-1153) be¬ 
cause it works well into a tuner, is inexpen¬ 
sive and has low loss. On 10 meters, the 20 
meter half wave becomes a full wave and the 
impedance drops to about 100 ohms, the 
fecdline is now half-wave and acts as a 1:1 
transformer, which your tuner will have no 
trouble matching. I also found that my tuner 
could easily resonate and match the MHDL 
on 17, 15. and 12 meters. If you use a 3/4- 
wavelcngth feedline, you can also get an 80- 
30 meter bonus by shorting the two feedline 
wires together and tuning it as a top-loaded 
vertical. This gives you a vertical 3/4 wave 
on 30 meters, a half wave on 40 meters and a 
quarter wave on 80 meters. However, you 
must use a ground to make this mode effec¬ 
tive. By the way, it's about 1/8 wave on 160 
meters and your tuner might be able to add 
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enough inductance to make it resonate. Any¬ 
way, it’s worth a try. 

Construction 

Using insulated #16 or #18 gauge stranded 
wire, cut the loop to 35' 4” (see Figure 1). 
Now cut the 300 ohm feedlinc to odd multi¬ 
ples of 13' 8" (exactly 41' for the 80-30 meter 
bonus). Solder the feedline to the loop ends 
and insulate with shrink tubing. Then, to 
connect it to the balun on my tuner, I in¬ 
stalled two banana plugs (the kind that plug 
into each other) on the end of 6” pigtails, sol¬ 
dered them to the twin lead, and then insulat¬ 
ed them with shrink tubing. You’ll be done 
with the construction phase in less than an 
hour. 

Installation 

This is the part where you can really get 
creative. You might even hide the feedline 
and convince the XYL that your MHDL is a 
rosebush trellis, but then you’ll have to plant 
and take care of the roses. 1 opted to hang 


mine horizontally from the rafters. There is 
no exact shape requirement except to have as 
much area as possible. I like equilateral trian¬ 
gles. but squares, diamonds, circles and rect¬ 
angles work just fine. Changing the shape 
varies the frequency somewhat (plus or mi¬ 
nus 1/2 MHz or so) but I just let my tuner fix 
it. More important is that the loop fits the 
space you’ve got no matter what it looks like 
and what angle it's mounted at—vertical, 
horizontal, or somewhere in between. One 
warning: Stay away from metal objects with 
the MHDL and feedline, and mount it with 
some kind of insulating material. If you have 
extra room, try a vertical and a horizontal 
model, at least for 20-10 meters. Being able 
to switch back and forth can really be dra¬ 
matic because the angle of radiation as well 
as the polarity will be different. Lastly, if you 
go for the 80-30 bonus, the feedline should 
be somewhat vertical and stretched out, but 
the higher part could be horizontal and work 
OK. In any case, it's a lot better than nothing 
and it’s all hidden indoors. 



Figure I. The Mulrihand Half-Wave Delta Loop. 





Quietflex #14 antenna wire 36' 

Kilowatt 300 ohm twin lead 41' 

Shnnk tubing. 3/8’ V 

Shnnk tubing. 3 16‘ V 

Banana plugs 2 

Egg insulators 4 

Note: All parts needed to build this antenna can be obtained by ordering the Multiband Halt-Wave Delta 
Loop Experimenter's Kit from Antennas West. 1500 N 150 W. Provo UT 84604: Tel (801)373-8425. Intro¬ 
ductory pnce w.shipping (40% discount lor 73 readers): S24. 


There really isn't anything that you need 
to tweak on the MHDL. Sure, you could use 
a fancy antenna bridge to trim it for 20 and 
10 meters once it's installed, but you've got 
to use a tuner for the other bands anyway, so 
why bother.’ For 20-10 meters, just connect 
it to the balun terminals and tune for mini¬ 
mum SWR with the lowest power you can 
(check for a clear frequency first), then look 
for a QSO. On 80 and 40 meters, plug both 
banana plugs together into the single-ended 
"wire" terminal on the tuner and connect it to 
the best ground you can get. For easy band 
changes, I keep my setting written on a card 
next to the tuner. It tunes quite broadly so 


HF mobilccr's "dream" antenna! 

The HIGHSIWKRA antenna: 

Operate anywhere from3.5MHz 
to 30MIIz t vif/ujut leaving your 
car. "Monoband" performance! 


one setting for each band gets me close 
enough to get staned. and then touching it up 
is very' easy. 

Testing 

Does it work? You bet it does! I've 
worked as far west as central Russia and as 
far east as Czechoslovakia, or is it the other 
way around? North to Alaska, and south to 
Argentina. New Zealand and Australia were 
also no problem. OK. OK! I know. The 
bands aren't as good as they used to be. but it 
still is a pretty good antenna for being in my 
attic and if you don't like it maybe the XYL 
can hang clothes on it—hey. wait a minute! I 
think I've got an idea. Q 
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THE 6 METER FM LEADER, 


THE MAGIC BAND - SIX METERS. The best of both HF and VHF. Enjoy 
great DX during band openings and full repeater operation at other times. 

BUILT TO MIL-STD-810 2 YEAR WARRANTY 

SPECIFICATIONS PCS-7500H AZ-61 

Frequencies: RX 46-54 MHz 46-54 MHz TO PLACE ORDERS 

— — TX 50-54MH: 50-54 Mh: «... i.snA-fiU-7fiR<; 


$289 plus S&H VISA/MC 
(mounts and whips sold separately) 

High Sierra Antennas 
Box2389 
Nevada City, CA 
95959USA 
Tel:916-273-3415 
Fax: 916-273-7561 
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The Improved Resonant 
Feedline Dipole 

A compact, low impedance, end-fed HF antenna that needs no tuner! 

by James E. Taylor W20ZH 


T he end-fed RASER antenna described in 
73 Amateur Radio (September 1992, pp. 
8-14) utilized the RED (Resonant Feedline 
Dipole) approach. This concept has drawn 
an enthusiastic response from hams through¬ 
out the country. It achieves an end-fed 
dipole, or a RASER. for any band desired 
using a coaxial feedline and without a tuner. 
It has been praised by many who have site 
restrictions which preclude the use of the 
customary dangling center feedline. A 
unique feature of these antennas is the use of 
the T-chokc—eg.: a 13-turn coil of coax 
which is suspended at the input end of the 
radiator. If. however, you find such a coil 
cumbersome the present article offers help! 

The RFD Concept 

As mentioned in the previous articles, an 
obvious approach to the electrical isolation 
of the input end of the dipole might involve 
the use of a current balun. However, calcula¬ 
tion showed that this direct approach would 
not provide sufficient impedance. At that 
time 1 chose to use the somewhat more 
bulky T-choke method of isolation. Never¬ 
theless, the idea of making a more compact 
choke was rekindled when I found an article 
in my files by Joe Reisert WI JR [Ham Ra¬ 
dio. September 1978, pp. 12-15). That arti¬ 
cle described “a new type of balun" which 
featured a high permeability toroidal core 
wound with coaxial cable using opposed 
windings for reduction of external field, as 
shown in Figure 1. Based upon that idea, I 
made a few comparative impedance calcula¬ 
tions. which were encouraging. Experiments 


then led to a simple practical design in 
which the T-choke is replaced by a compact 

I will describe the final design of the RFD 
antenna for the 80 meter band in some de¬ 
tail, and tabulate the results of the calcula¬ 
tions in the "Calculations” sidebar. Also in¬ 
cluded is a tabulation of the calculated num¬ 
ber of turns and lengths of the dipole halves 
for the other popular HF amateur bands. 

The Design 

In the previous design of the RFD the 
self-resonant T-choke served two related 
functions: It gave the high impedance re¬ 
quired to isolate the end of the dipole, and it 
provided the reactance which tuned the sys¬ 
tem to resonance, thereby enabling an excel¬ 
lent impedance match to the fecdline. In the 
Improved RFD design these functions are 
achieved by adding a fixed resonating ca¬ 
pacitor in parallel with a winding of coax on 
a toroidal core, as in Figure I. First, calcula¬ 
tion shows that if we use the Type T-200-2 
powdered iron core commonly used for 
baluns in this frequency range the induc¬ 
tance would be an order of magnitude lower 
than that for the T-choke. Even two such 
coils in series, tuned to resonance using a 
264 pF capacitance, is lower by a factor of 
five. In spite of this I temporarily wound 
two 13-1/2-tum coils on these cores for pre¬ 
liminary experiments. The results confirmed 
the feasibility of the approach but the mea¬ 
sured common mode current on the feedline 
was too high. (The MFJ H-field Antenna 
Probe is convenient for comparing these cur¬ 


rents). However, during this test an impor¬ 
tant fact was determined— in order to get the 
desired 1:1 SWR it was necessary to place a 
current balun in the line ahead of the tuned 
coils. For this I used a 20-turn bifilar coil on 
a T-200-2 core. This current balun provides 
impedance balance relative to RF ground. 

Further review of the Amidon data sheets 
indicated that we must consider ferrite mate¬ 
rial, which provides higher permeability, in 
order to get the higher inductance desired. 
However, this comes at the expense of some 
reduction in temperature stability. The FT- 
240-61 core was chosen for our desired pow¬ 
er levels and frequency range. This core has 
an initial permeability of 125, and with a 
core o.d. of 2.4 inches it should handle a 
kilowatt of power without excessive heating. 
The calculation of inductance of a 12-turn 
coil on such a core gave a value of 25 micro¬ 
henries—much greater than that of the pow¬ 
dered iron cores and even greater than that of 
the RFD T-chokc. Since the loss resistance is 
roughly a factor of five less than that for the 
original RFD. the calculated prognosis for 
the Improved RFD is very promisingl (See 
the Coil Tester comments at the end of this 
article.) 

Construction and Adjustment 

For the final coil I wound 6 + 6 turns of 
RG-8(M), field-opposed, on an Amidon 
Type FT-240-6I toroidal core (see Figure I). 
This coil was mounted in a 6" x 3-3/16" x 
1-7/8" plastic box along with the current 
balun referred to above and the two coax 
sockets, as indicated in Figure 2. For the 



Photo A. An early version of the "box." Photo B. A plastic pill bottle does the trick. 
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simple bifilar current balun I wound 20 turns 
of sheathed bell wire on the T-200-2 core, 
shown schematically in Figure 3. The gener¬ 
al packaging is shown in Photo A, which is 
of an early model. Figure 4 shows the 
schematic diagram of the circuit. The sim¬ 
plicity of the circuit is apparent—other than 
wire and coaxial cable fittings, there are on¬ 
ly five parts! 

I have found that a plastic pill bottle (the 
popular amber-colored cylindrical one with 
the locking cap) makes a very useful center 
insulator for this type of dipole. 1 mounted 
SO-239 sockets on the bottom and the top of 
the box. Connections are as indicated in Fig¬ 
ure 5. Photo B shows this compact, rugged 
assembly. The unit can withstand a surpris¬ 
ing amount of tension and the parts are con¬ 
veniently disconnected, when desired. Fig¬ 
ure 6 shows the complete antenna. 

The only adjustment required was the 
choice of the tuning capacitance connected 
across the coil of coax on the ferrite core. I 
made a preliminary adjustment by using an Photo C. The radiator, suspended by two 40-foot-high masts. The box is at the lefthand mast 
air variable across the coil on the bench, and and the center insulator is near the righthand mast. 




Figure 1. The Improved RFD Antenna’s coil. 


using the coil tester described at the 
end of this article. I then made the 
final adjustment with the antenna 
in place and with the plastic box 
lowered to stepladder height, using 
an SWR bridge to indicate 1:1 
SWR. These adjustments agreed to 
within about 10%. The air variable 
was then replaced with fixed silver 
micas and the box was raised to 
normal height. (Since the voltage 
across this capacitor is high 1 



placed two equal capacitors in series.) For 
my installation 50 picofarads (2 x 100 pF in 
series) brought the resonance within 15 kHz 
of the desired frequency of 3.953 kHz. 

Results 

The adjustment and operation of the Im¬ 
proved RFD Antenna on 80 meters was 
straightforward and satisfactory in all re¬ 
spects. The radiator was suspended between 
the two 40-foot-high masts which support 
the two RASER gain dipoles at W20ZH. 
This can be seen in Photo C, where the box 
is at the lefthand mast and the center insula¬ 
tor is near the righthand mast. The “termina¬ 
tor” half of the dipole slopes downward off 
of the photo to the right. (The segmented 
sections sloping out of the photo from the 
righthand mast are not part of this antenna 
system.) 

It was interesting to observe the action of 
the tuning capacitor in limiting the shield ra¬ 
diation and matching the radiator to the 
feedline. The shield current was indicated by 
the MFJ H-field probe and the match was 
measured by an SWR bridge while turning 
the air variable capacitor. At resonance the 
shield current showed a sharp null. Also, the 
SWR was a flat 1:1 at a point slightly off 


To Tuned 
Coax Coil 


20 Turns Bifilar 
(40 Turns Total) 


T = 20 Turns Bifilar 

On Amidon T-200-2 
Powdered Iron Core 

From Transceiver 


Figure 3. Schematic for the current balun. 
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Specifications for Other Bands 


Band 

160m 

80m 

40m 

20m 


Freq. Hims 
1.9 17 

3.954 12 

7.263 9 

14.29 7 

18.14 6 

21.38 5 

28.65 4 


Dipole Hall Length 
123'2“ 

59'2" 

32'3‘ 

16*5" 

12 ‘ir 

io’ir 

8'2- 


resonance, as expected. Noise bridge mea¬ 
surements confirmed this resonant frequen¬ 
cy and indicated an input of 52 ohms. The 
measured bandwidth of the system was 170 
kHz between the “SWR = 1.2" points, which 
is very acceptable. The common mode 
shield current was appreciably less than 
for a standard well-balanced center-fed 
dipole. Stations worked reported no differ¬ 
ence in signal strengths between these dipole 
antennas. 

Conclusion 

The Improved RFD Antenna is an end-fed 
dipole using coaxial cable without a tuner. It 
achieves the same advantages as the original 
RFD system, while replacing the T-choke 
coil with a compact box. It also provides a 
more convenient method of adjustment to 

I wish to acknowledge the patience of the 
number of hams who gave signal strength 
comparisons which confirmed the viability 
of the design. 

Coil Tester 

Michael Covington (73 Magazine. Sept. 
1990, pp. 48-51) described a simple coil 
tester which gives a direct measurement of 
the resonant frequency of a parallel-tuned 



Figure 5. Center insulator assembly. 



Figure 6. Improved RFD Antenna (for 3.9535 MHz}. 


Description 
1 powdered iron core 


5 coax plugs 
5 coax reducers 
1 right angle conn. 
Coaxial cable 


Part Number 

FT 240-61 

T-200-2 

270-223 

1-1/4" o.d., 2-1/2" H 

Assorted (100/$5) 

#14 stranded 

SO-239 

PL-259 

UG-176 

M-359 

RG-8 (Mlnifoam) 
(Sheathed) 


Amidon Associates 
Amidon Associates 
Radio Shack 
Any pharmacy 

Fertik's, 5400 Ella St., Phila. 19120 

Radio Shack 

Radio Shack 

Radio Shack 

Radio Shack 

Radio Shack 

Radio Shack 

Any home supplier 



Calculations 


Item 

Equation 

value 

13 Turn T-Choke: 

L = a X n J XJ = 

20 pH 


A (OLD) = 

25X10X (OLD) 

2x 13.5 Turn T200-2: 

L= 10* 4 X N 2 X A L X 2 = 

4.3 pH 

(i.e. IRFD1 ) 

A (RFD1) “L/C X Ri = 

2.4 X 10 /R, (ipfdi) 

6+6 Turn FR-240-61: 

L = lO -6 X N 2 X A l = 

25 pH 

(I.e. IRFD2) 

Z|(IRFD2) = L/C X R, = 

64 X lO'/R, ( ir F D2) 

Z Comparison: 

^(RFDI) ,Z i(RFD2) = 

0.25 


Z I(IRFD2) ®i(RFD1| = 

12.5 


coil. This tester, together with my Alfa digi¬ 
tal multimeter (which measures frequency 
up to 20 MHz) gave a direct preliminary 
measurement of this antenna’s tuned-coil 
frequency. 


Core Kit 

The two toroidal cores for the Improved 
RFD are available as a kit from Amidon at 
a reduced price of S12 by referring to this 
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Hamsats 


Number 13 on your 


Amateur Radio Via Satellites 


Andy MacAlllster WA5ZIB 
14714 Knights Way Drive 
Houston TX 77083-5640 

The Digital Satellites 

Digital communication via the ama¬ 
teur-radio satellites has been around 


that use both types of downlink 
schemes. All are in low earth orbits. 

In 1984 when UoSAT-OSCAR-11 
(built by the University ol Surrey in 
England) went to orbit, it carried the 
Digital Communications Experiment 
(DCE) which provides a proof-of-con- 


used to see the data and messages 
from this hamsat. DOVE is also capa¬ 
ble ol speech, but has yet to fulfill its 
potential, due to minor hardware diffi¬ 
culties and software needs. Work con¬ 
tinues on Dove's recovery. U-O-15 
died shortly after launch and, although 
U-O-14 is currently in commercial ser¬ 
vice on non-amateur frequencies, it 
provided digital hamsat chasers their 
first opportunity to try 9600 bps com¬ 
munications with FM up and down, us¬ 
ing the broadcast protocol. 

AMSAT-OSCAR-21 provided the 


operation experiments and is used on 
non-amateur frequencies as EYESAT 
to demonstrate the usefulness of 
store-and-forward commercial com¬ 
munications with low-orbit satellites. A 
telemetry decoder program is avail¬ 
able from the AMRAD BBS at (703) 
734-1387 or via anonymous ftp 
through the Internet at ftp.funet.fi or 
ftp.digex.neL 

POSAT. sometimes called POSAT- 
OSCAR-28, is a UoSAT-based satel¬ 
lite from Portugal. Uke A-O-27, it has 
commercial uses and shares Its time 





















































downlink is AFSK FM and is compati¬ 
ble with a standard TNC, but is fully in¬ 
teractive like a terrestrial packet BBS. 

When the space shuttle takes 
SAREX (Shuttle Amateur Radio Ex¬ 
periment) to orbit, one mode of opera¬ 
tion is the packet ROBOT. The down¬ 
link is 145.55 MHz. but unlike Mir. the 
uplink is different. Earthbound stations 
must transmit on 144.49 MHz to con¬ 
nect to the SAREX TNC. 


The Future 

More digital hamsats are on the 
way. Some are based on the microsat 
bus, like UNAMSAT from Mexico, 
while others are being designed 
around the UoSAT structure. Data 
rates are expected to increase to 38.4 
kbps and beyond, and higher frequen- 


compression technii 
mense satellite on-bo 
will allow larger files and even dig¬ 
ital full-motion video experiments. 
PACSAT was only an Idea in the early 
1980s. Today it has many forms 
and has become the dominant low- 
earth-orblt hamsat. Commercial and 


government interest in small digital- 
ready satellites has expanded dramat¬ 
ically since the launch of the mi- 
crosats in early 1990. This has 
caused competition for "leftover* 
space on launchers, but can also be 
seen as recognition for a pioneering 
effort that was begun in the amateur- 
radio community. Q 
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hambrew 


FOR AMATEUR RADIO DESIGNERS 


Quarterly 

$20/yr. 


Neophyte Rcvr. Roundup! I New Prods. 

Packed WUh Projects! Not Sold In Stores 

S30/Yr. Canada & Mexko tWYr. Worldwide 

PO Box 260083• Lakewood, CO 80226 
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Number 14 on your Feedback card 

Carr’S corner 



Joseph J. Carr K4IPV 
P.O. Box 1099 
Falls Church. VA 22041 

Dumping AM BOB 
Interference 

The AM broadcast band (AM BCB) 
runs from 540 kHz to 1700 kHz. (You 
read right: The FCC raised the upper 
limit from 1600 to 1700 kHz not long 
ago.) Most stations are local, and rela¬ 
tively low-power. A few stations are 
large regionals or dear-channel 50,000 
watt blowtorches. Because AM BCB 
stations are largely local there are lots 
of them, so it's a pretty safe bet that 
many, perhaps most, ham operators 
are close to at least one station. When I 
was a recent graduate from Novice 
ranks, a friend of mine, the late Johnnie 
H. Thorne K4NFU, lived across the 
street from WARL in Arlington, Virginia. 
The station operated with 1,000 watts 
on 780 kHz. The fifth harmonic of 780 
kHz landed right in the middle of the 75 
meter phone band. So what? 

If you are any distance at all from an 
AM BCB, there is practically zero 
chance that a fifth harmonic will be 
found. Right? After all, AM BCB sta¬ 
tions are regulated a lot heavier than 
ham stations. While we need to keep 
our harmonics -40 dB down from the 
carrier, AM BCB stations are typically 
-60 dB down, or more. One AM BCB 
engineer showed me spectrum analyz¬ 
er reports from a consulting engineering 


firm that showed the second harmonic 
down -85 dB from the carrier, and the 
higher order harmonics even lower. So 
what's the big deal? 

Well, it seems that any time a strong 
RF signal of any frequency is present at 
the input of a radio receiver, it is possi¬ 
ble for the signal to bust through what¬ 
ever front-end tuning or bandpass filter¬ 
ing exists to overbias the input device 
(transistor, 1C. tube), and cause it to go 
nonlinear. In this condition, a harmonic- 
free signal from the AM BCB station will 
generate harmonics in the receiver. 
K4NFU’s station receiver at the time 
was a late 1950s vintage Hammarlund 
HQ-110 which, by all reports, was at 
least a decent receiver, it not spectacu¬ 
larly so. But when the receiver was lo¬ 
cated only 100 yards from the WARL 
antenna, it overloaded and produced 
harmonics well past the 40 meter band. 
The solution to the problem is to put ei¬ 
ther an AM BCB high-pass filter In line 

frequency parallel resonant wavetrap 
(tuned to the offending station’s fre¬ 
quency) in line with the signal line. Al¬ 
ternatively. a series-resonant trap 
across the signal line could be used. In 
either case, the offending signal is at¬ 
tenuated seriously. 

AM BCB Wavetraps 

Two simple wavetraps are shown in 
Rgure 1, while a “universal” printed cir¬ 
cuit board for these circuits is found in 


Figure 2. (These Universal Wavetrap 
boards are available for $4 plus $1.50 
S & H per order from FAR Circuits, 
18N640 Field Court, Dundee IL 60118.) 
The circuit in Figure 1A is parallel reso¬ 
nant, so is placed in series with the sig¬ 


nal line between input (J1) and output 
(J2). This is done because a parallel 
resonant circuit has a high impedance 
to its resonant frequency, and a low 
impedance to all frequencies removed 
from the resonant frequency by more 
than a little bit. Thus, your HF ham band 
signal will pass through with little attenu¬ 
ation, while the offending AM BCB sig¬ 
nal is blocked. 

The version in Figure 1B is series 
resonant, so It is placed in parallel with 
the signal line. Series resonant signals 
have a low impedance to the resonant 
frequency, and a high impedance to fre¬ 
quencies removed from resonance. 

In both cases, we use a 220 pH slug- 
tuned coil and a 14-365 pF variable ca¬ 
pacitor. The capacitor can be a standard 
single-section “broadcast variable.” 
These capacitors are a little hard to find 
in the USA (although not in England), 
but Ocean State Electronics [POB 1458, 
6 Industrial Drive. Westerly Rl 02891; 
(401) 596-3080 (voice), (401) 596-3590 
(FAX) or (800) 866-6626 (orders only)] 
has several offerings in their catalog. 
Order No. BC-14400; it is a 14-365 pF 
model. 

The printed circuit board can be used 
either with the off-board broadcast vari¬ 
able capacitor, or with a trimmer capaci¬ 
tor and as many disk ceramic capacitors 
as needed to achieve the required ca¬ 
pacitance. If you elect to use on-board 
capacitors, then note that Cl A Is a trim¬ 
mer capacitor, while C1B, CICandC1D 
are as many fixed disk ceramic capaci¬ 
tors as are needed to make the correct 
capacitance. The capacitors selected 
are the SG-series from Digi-Key (POB 
677, Thief River Falls MN 56701-0677; 
(800) 344-4539). The SG-3014 is a 10- 

capacitor slots on the board will be 
needed. 

The inductor on the printed circuit 
board could be a toroid inductor, al- 



JUMPERS FOR SERIES RESONANT TRAP 



Figure 2. A) Printed circuit layout tor Universal Wavetrap; B) jumpers for series resonant trap; C) jumpers tor parallel resonant trap. 
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From RC-1000 

Computer REPEATER 
Concepts CONTROLLER 


• Autopatch* Reverse Autopatch 
• User Programmable CW ID, 
Control & User Codes & Timeouts 

Manual with schematics • 90-Day warranty 
Wired & Tested w/ manual.... $239.95 
'■■jpl Micro Computer Concepts 
gaU 8849 Gum Tree Ave. 
r——| New Port Richey. Fl 34653 

t“J 813 - 376-6575 











































Number 15 on your Feedt 

Hams with class 



Low Noise Preamps and Kits: 

Linear Power Amps: 

Components. Cable. Antenna Relays 

FREE Catalog Available 

DOWN EAST MICROWAVE 

Bin CKson W3HOT 

Troy. ME 04987-972° USA iJ&S* I 
V55- ^ Phone (207)948-3741 
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“No matter how you use these filters, 
they will work best if you install them in 
some sort of shielded box. ” 






















Number 17 on your Feedback card 

Packet & computers 


Jeffrey Sloman N1EWO 
c/o 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 


Digital Amateur Radio 


a response. Those of you who sub¬ 
scribe to online services like Com¬ 
puServe, Genie, AOL, Prodigy, BIX, 
Delphi, and the like can all reach me 
at this address. The exact method can 


On the third line is information 
about the currently-displayed session, 
including the connection and informa¬ 
tion about retry timers. 

(Users of WNOS are already famil¬ 
iar with this type of status display. This 
excellent feature is now available to 
JNOS users.) The status display is 
configurable in two ways: color and 
number of lines. The specific colors of 


what if they cannot? In this case we 
can’t rely upon the automatic ARP pro¬ 
cess, and instead have to make it hap¬ 
pen manually. To do this we’ll need to 
make our own arp entries, and also 
add AX.25 routing information. ARP 
entries are soft; that is; they will go 
away when you restart JNOS. To make 
them “permanent," put them in the AU- 
TOEXEC.NOS. 

Here are the facts about the station 


This is very frustrating: You have good 
questions. I am not ignoring you, I just 
can't answer—sorry. Please send me 
packet traffic for fun, to try it, to let me 
know that you've got something work¬ 
ing. But if you want me to respond, 
don't mention the magazine, please. 
So, with that preamble, address your 
packet traffic to me at: 


(Note the NOAM at the end—for 
North America. Do not use NA, the 
people in Namibia are not too happy 
with the folks that do.) 

On to other business. First, let me 
tell you about the latest, and last DOS 
version of JNOS: 1.10c. WG7J has 
announced that he is now concentrat¬ 
ing on developing a WIN32 version of 
JNOS (a very good thing indeed), and 
so 1,10c is the last version that he will 
release for DOS. Where can you get 
it? Well, as of this writing you cannot 
get it on the 73 BBS. You can get it via 
anonymous FTP from several of the 
ham archives. I will avoid specifying a 
site—this has gotten me in trouble in 
the past. You should be able to get it 
from places like CompuServe as well, 
but I can't guarantee that. JNOS is 
very widely distributed; ask around. 

Version 1.10c adds several fea¬ 
tures which will be completely new to 
those of you who are using non-re¬ 
lease (x) .10 versions. First, there is a 
very useful status bar which displays 


necessary. 

There are many other features you 
will find useful in this new and last ver¬ 
sion. Get a copy and give it a try- 
tests here show it being very stable. 

TCP/IP Routing Using Digipeaters 

You and a friend want to communi¬ 
cate using JNOS on each end; the 
trouble is, you need to use a digi to 
make the connection, a digi that 
doesn't know anything about TCP/IP. 
Hmmm, how can you make the con- 

The impossibility of using a plain- 
old-digi for TCP/IP is only a misunder¬ 
standing of how the system operates 
on amateur radio. TCP/IP over ham 
radio has two different layers. There is 
a logical layer that handles TCP/IP 
messages and traffic, and then there 
is a hardware layer. It is in this hard¬ 
ware layer that the digipeater lives. 

When you attempt to connect to a 
friend's station which can hear you di¬ 
rectly, the first thing your station will do 
is to send an ARP request over the 
default interface. ARP means Address 
Resolution Protocol, and is the way 
the an IP station finds out the hard¬ 
ware address associated with the IP 
address which it has been told. Let’s 
see how this works: 

You type Telnet 44.48.70.22" at the 
JNOS command prompt. JNOS re¬ 
sponds by opening a new session win¬ 
dow. At the top of the window is the 
message “Resolving 44.48.70.22." 
JNOS has just transmitted and ARP 
request. This is a broadcast message 


following information to the 
ARP table 

44.48.70.22 the host ID of the station for 
the entry (this could be 
alphanumeric 
[e.g.:N1EWO)ifyou have 
the appropriate entry in your 
DOMAIN.TXT file) 

ax25 tells JNOS to use the ax25 
hardware layer 

n 1 ewo the hardware address of 
the station for this entry 

dsp the name of the interface 
that should be used for this 


Now, when you attempt to connect 
to 44.48.70.22, this ARP entry will be 
used. So, we’re halfway to the solu¬ 
tion—JNOS will now use the correct 
hardware address for N1EWO. What 
about the digi? 

JNOS also maintains a routing list 
for AX.25 traffic. Using a very similar 
technique, we add the information 
about KB9BWE—our digi—to the 
AX.25 table. From the JNOS command 
prompt: 

ax25 route add nlewo dsp kb9bwe 

ax25 the JNOS AX.25 command 

route the route sub-command 

add tells JNOS to add the 

following information to the 
AX.25 route table 
dsp fhe name of the interface 
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Radio Direction Finding 


Attenuators Made Easy 

Carefully planned deception can 
make the difference between a simple 
hidden transmitter hunt and a real 
challenge. Just as a football team re- 


Acttve Attenuator 
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AMATEUR TELEVISION 


GET THE ATV BUG tN ggP’ 

New 10 Watt 

Transceiver 

Only $499 

%%*r. ‘ Made in USA 

Value + 

|»oS^HLKn|H from over 25years 
in ATV...W60RG 

Snow free line of sight DX is 90 miles - assuming 
14 dBd antennas at both ends. 10 Watts in this one 
box may be all you need for local simplex or repeater 
ATV. Use any home TV camera or camcorder by 
pluggingthe composite video and audio into the front 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @ 
3 Amps. TV set and you're on the air - it's that easy! 

TC70-10 has adjustable >10 Watt p.e.p. with onextalon 
439.25, 434.0 or 426.25 MHz & properly matches RF 
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts. 
Hot GaAsfet downconverter varicap tunes whole 420-450 
MHz band to your TV ch3. 7.5x7.5x27" aluminum box. 

Transmitters sold only to licensed amateurs, for legal purposes, 
verified in the latest Callbook or send copy of new license. 

Call or write now for our complete ATV catalog 
including downconverters, transmitters, linear amps, 
and antennas for the 400, 900 & 1200 MHz bands. 


PUBLICATIONS 70 MAKS RADIO FUN! 

1111 

yjg 

ilffi 

0m 


— 

in 

|B 

FBenterprises 

23801 N W 1 st Ave. 

Ridgefield, WA 98642-8830 EhmI 

CALL TODAY! 1 (800) 377-2339 



Sell your product in 73 Amateur Radio Today! 
Call Dan Harper at 1-800-274-7373. 


Ham help 


We are happy to provide Ham Help listings free on a space available basis. To 
make our job easier and lo ensure that your listing is correct, please type or print 
your request clearly double spaced, on a lull (8 1/2" x IV) sheet of paper. You 
may also upload a listing as E-mail to Sysop to the 73 BBS /Special Events Mes¬ 
sage Area *11. (2400 baud. 8 data bits, no parity. 1 stop bit. (603) 924-9343). 
Please indicate it it is for publication. Use upper- and lower case letters where 
appropriate. Also, print numbers carefully—a 1. for example, can be misread as 
the letters 1 or I. or even the number 7. Specifically mention that your message is 
for the Ham Help Column. Please remember to acknowledge responses to your 
requests. Thank you for your cooperation. 


1 have recently “inherited" a 
RADIO SHACK TRS-80 Model III 
with no software, operating sys¬ 
tem or documentation. My local 
Radio Shack has been unable 
to help me. Since I am planning 
on dedicating the machine to 
packet, I knew I would be bet¬ 
ter off relying on my fellow Ama¬ 
teurs. I will gladly reimburse you 
for your expenses. Thank you. 
Johnny P. Brown N1QQS, P.O. 
Box 1305-226, Brunswick ME 
04011. 


I need the schematic for HEATH 
Company Model SA-5010 Keyer. 
Your help will be greatly appreciat¬ 
ed. Tom Stepanov RA6AR/WN1R. 
P.O. Box 555. Sochi-355. Russia 


WANTED: Manual (tor copy) for 
ICOM IC-245 2-meter transceiver. I 
only need the sideband adapter in¬ 
formation, or any computer inter¬ 
facing information. Claude J. Cook 
KD6NFJ, 34A Springbrook Rd., 
Westerly Rt 02891. HI 
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Above & beyond 
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6/32 Brass Screw 

._ ,L i— ■ 6/32 Nu , 

Ground Foil 

n 

^^0 -Teflon 

1 

n 

1/2” Plumbing 

Brass Pipe Cap 

Solder 

-s' 

Ground Foil 

PC Board 

1 

ilHW 


P/O Stripline ^ 


Jr'' P/O Stripline 

From Filter Ends 


Figure 3. Pipe cap filter construction for 10 GHz operation. The brass pins are 3/16' long inside cavity. Round Teflon insula¬ 
tor is slipped over the pins to hold them vertical and to insulate from the cavity and the 6-32 screw. 


Prepare the top of the pipe cap by 
drilling a hole in the top center of the 
cap. Tap for 6/32 threads and solder a 
brass nut over the hole. I used a steel 
screw to facilitate this operation, as 
the steel screw will not take solder 
well. The steel screw is to be used as 
a centering tool. The idea here is that 
the steel will resist the soldering oper¬ 


ation and only allow the nut to be sol¬ 
dered to the top of the pipe cap as¬ 
sembly (centered on the hole drilled 
for the 6/32 screw). After the solder 
cools, the steel screw can be removed 
from the cavity. A brass 6/32 screw 
with a nut run up on the screw is 
placed into the cavity top. If you are 
not sure what kind of screw you have. 


test it with a magnet. I am sure you 
will identify many different screws that 
you thought were steel or plated steel, 
and you'll find that they are nonmag¬ 
netic and are most likely plated brass. 
Any of these are OK to use for cavity 
retuning. See Figure 3 and Photo C 
for pipe cap cavity details. The design 
is rather forgiving in the positioning 


and length of the probes and frequen- 

and coupling will be affected by probe 
length. I find about 3/16" to be a good 
choice for probe length. 

When soldering the cavity (about 
and insulated from the coupling pins) 
to the PC board position, (use some 
form of sleeving on the pins to ensure 
they stand straight up and are insulat¬ 
ed from the cavity side wall. Be ginger 
with solder in this application and try 
not to get solder inside the filter—It's 
very lossy at microwave levels. Don't 
overheat the pipe cap as components 
on the other side of the PC board 
might unsolder with too much heat. 
Tack-solder the cavity to the ground foil 
over the probes, near your planned ink 
line drawn on the opposite side of the 
board. An exact fit is not necessary: 
just center the 6/32 screw about the 
center of the probes and keep the cavi¬ 
ty side wall off of the probes. If the cav¬ 
ity wall touches the Teflon, that’s OK. 

As you can see from Photo B, the 
finished multiplier assembly I made 
used scrap copper PC board material 
to fashion a case for the multiplier. It 
also made it quite easy to attach coax 
connectors to the very soft Teflon PC 
board. This gave the board a rigid feel 
that made modifications and opera¬ 
tions easier on the workbench. During 
the re-adjustment step of modification 
I found that most of the gain improve- 


RADIO ELECTRONICS 
AND 

COMMUNICATION TECHNOLOGY 
MADE EASY—NO SHORTCUTS!! 

> FULLY UNDERSTAND THE BASICS- 
STEP-BY-STEP 

> BOOKS PACKED WITH DETAILS, EXPLANATIONS 
AND ILLUSTRATIONS—EXCELLENT FOR SELF 
AND CLASSROOM STUDIES: 

1. Matter, Energy, and Direct Current 

2. Alternating Current and Transformers 

3. Electronic Tubes and Power Supplies 

4. Solid State Devices and Power Supplies 

5. Amplifiers 

6. Wave-Generation Circuits 

7. Propagation, Transmission Lines and Antennas 

8. Amplitude and Phase Modulation 

9. Microwave 
PURCHASES OF: 

• 1 TO 2 BOOKS: $12.95 + $1.50 S&H (EACH) 

• 3 TO 5 BOOKS: $11.95 + $1.00 S&H (EACH) 

• 6 OR MORE: $10.95 + $ .75 S&H (EACH) 

(FOREIGN ORDERS INCREASE S&H BY $5.00) 

30-DAY MONEY-BACK GUARANTEE (MINUS S&H) 

MC/VISA ACCEPTED (INCLUDE NUMBER AND EXPIRATION DATE) 
SEND CHECK/M.O. (NO C.O.D.) TO: 

LATHROP PUBLICATIONS 


>N READER SERVICE CARD 


EMITTER LOCATION 


• Stuck Microphones 

• Cable TV Leaks 

• Jammed Repeaters & 
Ceil Sites 


Models available with 
computer interface, 
synthesized speech, 
for fixed or mobile 
use, covering 50 MHz 
to 1 GHz. Call or fax 
for details 
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a NumberS 

Ask kaboom 



Your Tech Answer Man ,he lerm rea "y he| P s ,0 ke , ep 

straight: is this switch handlinr 
band or RF? In radio, basebani 

Michael J. Geier 

to the signal you wish to send 
nal which is so strong you can't handle one you've received after den 


ness points, such as tacial highlights, 
to white. The sync disturbance can re¬ 
sult in wiggly pictures which tear and 
roll as the scene changes. ATVers of- 


concept. Baseband refers to the origi- 
Squash rial modulating signal, before it is im- 

Just what is clipping? Well, imagine pressed on something else. So. in a 
you're a circuit of some kind. You have stereo system, baseband audio is just 

limits, beyond which you just can't plain audio. In other words, it is not 

give any more. Along comes this sig- digitized. FMed, or whatever-ed. In 

PCB / Schematic CAD - from $195 

i— r- > . — EASY-PC - For single sided and 

-llB rnultilayer boards to 17”x17". 
jmI ■** SJxV Phenomenally fast and easy to use. 

I' wa rill Over 18,000 copies In use worldwide. 

[■I. ■ I Jfl EASY-PC Professional for boards up to 

/ nwiuvlx^kl 32“ x 32' at .001" resolution, 16 layers. 

1 XI Schematic capture and netlist extraction - 
/afilllf IITSULSll integrates seamlessly with PULSAR and 
| | . ill ANALYSER III. Runs on PC/XT/AT/ 
EMSMflaLSJ 286/386/486 with EGA or VGA displays. 

Logic Simulation - from $195 

sn=a .-=-- --r-r-1 1 PULSAR and PULSAR Professional - 

< -Full featured digital logic simulators. 

j i ==-^~ |,~~i- Allow you to test your designs quickly and 

j — ~ ~ I inexpensively without the need for 

j ■ sohisticated test equipment. 

J S -^^4- i PULSAR can detect the equivalent of a 

j - picosecond glitch occurring once a week! 

|_g-- ~ - Runs on PC/XT/AT/ 286/386/486 with 

EGA or VGA displays. _ 

Analogue Simulation - from $195 

is ANALYSER III and ANALYSER III Pro. 

‘^ ^-r“ Powerful linear circuit simulators have full 

■; - : X II graphical output, handle R's.L's.C's, Bipolar 

;; : \ — Transistors, FET’s, Op-Amp's, Tapped 

;;— • j —X Transformers and Transmission Lines etc. 

\ i “■ Plots Input and Output Impedances, Gain, 

z: '. i . 1 “ Phase and Group Delay. Covers 0.001 Hz to 

::l——V/ . _ L- >10GHz. Runs on PC/XT/AT/286/386/486 

- ~ ~j wj(h EGA of VGA d j S p| a y S _ 

For information write, fax or call: 

Number One Systems 

REF: 73, 1795 Granger Ave., Los Altos, CA94024 
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other ol which we send on to the an¬ 
tenna. II we clip the modulator, It gen¬ 
erates the same kinds ol false side¬ 
bands we'd get with AM. and we wind 


“Baseband refers to the 
original modulating signal, 
before it is impressed on 
something else.” 


There's one place, though, where 
clipping is deliberately employed in an 
FM receiver in order to reduce sus¬ 
ceptibility to impulse noise and other 
amplitude phenomena. In (act. this 
kind ol clipping is what is responsible 
lor FM's inherent superiority to AM in 


generated noise in all circuits is ampli¬ 
fied by the clipper (also called the "lim¬ 
iter") to the point where it wings from 
rail to rail (the upper and lower limits) 
and is detected as random noise. 


With a strong signal, they’re both fine. 
But. when I listen to a weak signal, the 
older one always seems to pick up lots 

doesn't hear it. even when I use the 
same antenna. Is the staticky one bro¬ 
ken, or can I adjust it somehow? 

Signed, 
Headache #12 


month's discussion! No. r 
your rigs is broken, and the 


QUALITY THAT'S 
AFFORDABLE 

Tri-Ex is pleased to announce the reduction in price on 
the most popular models of quality Tri-Ex towers for the 
Amateur radio enthusiast. The overhelming acceptance 
of the listed models has made it possible for Tri-Ex to 
pass on substantial savings to our valued customers. 

LM-470 Sr $ N X I 



Was Now 
WT-51 $1,245 $1,050 
LM-354 $1,865 $1,300 


PROTECTING 

YOUR HAM SHACK 

Next two issues of PolyPhaser's 
Striking News (newsletter) 
will cover proper shaok 
grounding and 
protection 
techniques, 
to receive 
your free 
copies 
contact 



KPolyPhaser)l 

m CORPORATION " 

(800) 325-7170 ■ (702) 782-2511 ■ FAX:(702) 782-4476 
2225 Bark Place ■ P.O.Box 9000 ■ Minden. NV 89423 
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the lucky ones to gel one of i 
sures.' 73 'III next month. 
N1BAC 


< AMATEUR RADIO >i 


HUGE 


100 PAGE 
CATALOG 

1 0 Communications Receivers 
• Portable Receivers 
• Scanners 

» Amateur HF Transceivers 
| • VHF-’UHF Transceivers 
► HT's and Mobiles 

1 0 Amateur and SWL Antennas 
« Accessories and Parts 
• RITY and FAX Equipment 
• Books and Manuals 

This catalog includes prices! 
Send I 
SI to I 


iihY 


Universal Radio 

6830 Americana Pkwy. 73 
Reynoldsburg, OH 43068 
Tel. 614 866-4267 


THE FAMED 2 METER 


a. s. a. 9209 

+9 db Co-Linear “MultiWave" Base 
Station Double 5/8 over 1/4 wave 
delivers up to +9 db gain. All fiberglass 
& solid aluminum construction. Fits 
masts up to 1-1/2". 2 Meter Base 
Station 10' length. 

$36.73 

+ $6.00 S&H 
(SC RES. 5% SALES TAX) 
CHECK IN ADVANCE OR C.O.D. 
ALSO AVAILABLE IN 220 4 440 

/\ 

































Both of you put in so much time, effort, 
and quality in your tasks that it is diffi¬ 
cult to thank you enough: as opera¬ 
tors. we were very motivated to bring 
this challenge to a good end. I think it 
was this motivation that got us 
through. 

It is really difficult to describe all of 
the non-radio stuff involved in such an 
operation. Come to one of the upcom¬ 
ing presentations and you will under¬ 
stand. One thing: We were not com¬ 
plaining about the hardship we went 
through. On the contrary, all of us are 
proud, very proud of what we did. 


'BATTERIES 

Nickel-Cadmium, Alkaline, Lithium, 


_ :. And All Portable Equipment 

YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 

CALL US FOR FREE CATALOG 

/(U, E.H.YOST & CO. 

^ yC\ 7344TETIVARD. 

\ -)\ SAUK CITY, Wl 53583 

L 1 ? V>' (608)643-3194 

^ FAX 608-643-4439 
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IVIasterCharger 

V ' 



x \ f / x 

By simply changing adaptor cups, the 
MasterCharger will charge any Yaesu, 
Motorola, Icom, Kenwood, Alinco, etc. 
2-Way Radio Battery 


FOR THE 
MONTH OF JULY 


I MasterCharger® 1 + 1 

Electrically Identical to MasterCharger I 


Replacement Batteries 


7.2V @ 800mAh 
7.2V @ 15QQmAh 
12V @ 800mAh 



If you have two different radios 
you’ll only need one charger to 
accomodate both radios. Now by 
simply switching the switch to the 
left or right, you can determine 
which charging cup to activate. 


i. Prices and specifications subject to change without notice 

W & W ASSOCIATES 

800 South Broadway, Hicksville, NY 11801 
In U.S.A. & Canada Call Toll Free 800-221-0732 
In NY State Call (516) 942-0011 » Fax (516) 942-1944 

World Wide Distributorships Available, Please Inquire 
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proached Hons and Fleischmann and Ed Storms, wno was our a 

ottered to set them up with a dream list lor the first issue ot Vo 

laboratory on the French Riviera ... so things were beginning 
where they are making great progress Just to give you an idea ol 
with their research. live this article was. let me 

I decided to go ahead with a publi- quotes. 


Repeaters 


Manufacturers of Quality Communications Eqi 


•Standard and 
Computerized 
Controllers 
•Standard and 
Computerized 
Auto Patches 


•Repeaters ^**K**'r A -Standard and 

•Links IV fl Computerized 

•Remote Base T ; , H Controllers 

•VHF, UHF \± j * f -Standard and 

•Receivers ~ ‘ -- Computerized 

•Transmitters Hi Pro 4 £ * Auto Patches 

•Antennas expandable repeater system *Duplexers 

•A NEW CONCEPT IN REPEATER DESIGN. THE Hi Pro "E" IS AN EXPANDABLE REPEATER WITH THE 
FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD INCLUDE A COMPLETE RECEIVER, 
TRANSMITTER. COR. FRONT PANEL CONTROLS AND INDICATORS. LOCAL SPEAKER AND MIC JACK 
AND CAPABLE OF FUTURE EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED. ENCLOSED. 
19-INCH RACK MOUNTABLE CABINET. 

•THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON. 
THE ADD ONS ARE—HIGHER POWER. 110/220 VAC POWER SUPPLY. IDENTIFIER. AUTO PATCH. OR 
COMPUTER CONTROLLERS. IN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND 
TRANSMITTER CAN BE MOUNTED INTERNALLY FOR USE AS CONTROL LINKS. REMOTE BASE OR 
DUAL BAND OPERATION. ETC. 

• New 2 Year Warranty 

NOW CELEBRATING OUR 25TH ANNIVERSARY 

MAGGIORE ELECTRONIC LAB. FBI M 

600 Westtewn Rd. West Chester, PA 19382 Phone 610-436*051 FAX 610-436-6268 Telex 499 0741 MELCO , 


WRITE OR CALL FOR OUR COMPLETE CATALOG 



Wayne is mad as hell ... 

...and he doesn’t want you 
to take it anymore! 

Declare War! 

On Our Lousy Government 



only- $10.00 

Order Toll-Free: 800-234-8458 
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Number 25 on your Feedback card 

Special events 

Ham Doings Around the World 


Listings are free ol charge as space permits. Please send us your Special Event 
two months in advance of, the issue you want it to appear in. For example, it you 
want it to appear in the January issue, we should receive il by October 31. Provide 
a clear, concise summary of the essential details about your Special Event. Check 
Special Events File Area HI on our BBS (603-924-9343). lor listings that were 
too late to get into publication. 


JULY 4 

HARRISBURG, PA A Hamfest will be 
held by the Harrisburg RAC, 8 AM-2 PM 
(Set-up at 6 AM). Location: Bressler Picnic 
Grounds. Contact Steve Gobat KA3PDQ, 
1600 Old Trail Rd. Etters PA 17319: (717) 
938-6943. 

JULY 8-10 

GANDER, NF, CANADA The ARC ot 
Central Newfoundland (ARCON) will host 

Seminars. Banquet. Contact ARCON. PO. 
Box281. Gander. NF. Canada AIV1W6. 

JULY 9 

SOUTH MILWAUKEE, WI The South Mil¬ 
waukee ARC Inc. will hold its 25th annual 
"SWAPFEST' at the American Legion Post 
#434 grounds, at 9327 S. Shepard Ave, 
Oak Creek WI. tram 7 AM-2 PM CDT. Talk- 
in on 146.52 WA9TXE/9 or phone (414) 
762-3235. 

JULY 9-10 

INDIANAPOLIS, IN The Indianapolis 
Hamlest Assn, will host the ARRL Central 
Div. Convention at the Marion County Fair 
Grounds. Flea Market. Exhibits. Forums. 
Banquet. T-Hunts. Contact Indianapolis 
Hamtest Assn . PO. Box 11776. Indi¬ 
anapolis IN 46201. Tel. (317)251-4407. 


JULY 10 

BALTIMORE, MD The Maryland Ham- 
lest/Computer Fest wilt be held at Timoni- 
um Fairgrounds on York Rd. Set-up 2 PM 
Sat., July 9th. Tailgating area opens at 6 
AM Sun.. July 10th; buildings open at 8 
AM. VE Exams will be given at 10 AM only. 
Pre-registration is required. Call Les Mc¬ 
Clure W3GXT. (410) 833-8667IO pre-reg¬ 
ister. Talk-in wilt be on 147.03 and 224.96 
MHz Rptrs. For Hamlest into, call (410) 
467-4634: or write BRATS Hamtest, PO. 
Box 5915. Baltimore MD 21208. 
PITTSBURGH, PA The 9th annual Ham¬ 
test ol the North Hills ARC will be held 8 
AM-3 PM at Northland Public Library. 300 
Cumberland Rd Flea Market. Seminars. 
Silent Key Estate Sale. Talk-in on 
147.69/ 09. Contact Don Jackson N3LAZ. 
915 Dale Ave.. Bradford Woods PA 15015. 
Tel. (412) 935-3343. 

JULY 16 

LANCASTER. PA A Computer and Elec¬ 
tronics Show, sponsored by Red Rose Re¬ 
pealer Assn., will be held 9 AM-3 PM at 
McCaskey H.S. Set-up at 7 AM. Talk-in on 
147.015+. Vendors contact Larry Harman, 
Box 182. Leola PA 17540. Tel. (717) 656- 
0129. Fax (717) 656-3474. 

JULY 17 

VAN WERT, OH The Van Wert County 


Fairgrounds Commercial Bldg, will be the 
location for a Hamlest sponsored by Van 
Wert ARC (W8FY). Time: 8 AM-4 PM. 
Talk-in on 146.850. VE Exams, pre-regis¬ 
ter by July 10th: Contact Bob High KA8IAF, 
12838 Tomlinson Rd.. Rocklord OH 
45882: Tel. (419) 795-5763 (before 5 PM. 
T-Hunt. Hamfest. For into, call: Bob 
WD8LP.Y. (419) 238-1877. after 5 PM. 
JULY 24 

QUEENS, NY The Hall ol Science ARC 
Hamlest will be held at the New York Hall 
ol Science parking lot. Rushing Meadow 
Park. 47-01 111th St. Doors open 9 AM. 
Set-up at 7:30 AM. Contact (at night only). 
Charles Becker WA2JUJ. (516) 694-3955: 
or Amie Schittman WB2YXB. (718) 343- 
0172. Talk-in on 444.200 WB2ZZO/R, or 
146.52 simplex. 

STICKNEY.IL Hamfest 94. sponsored by 
the Dupage ARC. will be held at 
Hawthorne Race Course, 3500 South Ci¬ 
cero Ave Flea Market. VE Exams and CW 
testing 9 AM-12 noon., walk-ins welcome. 
Please have your original license, a photo 
copy and a photo ID. For table info, call 
(708) 985-9256. For advance tickets, send 
SASE and a check payable to DARC to 
Hamfest 94. 7511 Walnut Ave.. 
Woodridge IL 60517. 


ASHEVILLE, NC The 19th annual West¬ 


ern Carolina Hamlest (ARRL sanctioned) 
will be held 8 AM-4 PM at Haywood Coun¬ 
ty Fair Grounds (near Waynesville and 
Lake Junaluska). For Dealer and Flea 
Market into, contact Miriam Smith KB4C. 
(704) 683-4251. Gel general into tram Dick 
Critchell KY2Y. (704) 299-7856 Ticket 
contact is Ray Crepeau WBIHGO. (704) 
298-7289 or mail an SASE to WCARS. 
P.O. Box 1488. Asheville NC 28802. 

JULY 31 

SUGAR GROVE, IL The Fox River Radio 

Waubonsee Community College. Route 47 
at Harter Rd. Open to the public at 8 AM. 
Set-up Sat. July 30th at 7 PM. and Sun. 
July 31st, 6 AM-8 AM. VE Exams at 10 
AM. Talk-in on 145.470 (-600). Contact Bill 
Schaben WA9AUW, (708) 208-4870. or 
Mark Hougaard KB9FCC. (708) 979-1717. 
AUG 1 

DOYLESTOWN, PA The Wyndmoor AR 
Repealer Club of Doylestown will meet at 
the Doylestown Township Bldg. Communi¬ 
ty Room on Wells Road, at 7:30 PM. Inter¬ 
ested persons may call Bob Agans, (215) 
348-7966. The Club features speakers and 
videotapes on topics concerning amateur 
radio, and they gel together to study lor li¬ 
cense tests, etc. They olten schedule 
weekend excursions to ham radio events. 




THE POWER STATION 

The POWER STATION is a 12V x 6.5 AmpHr gel-cell 
) oattery complete with voltmeter, wall charger and a 
cord for charging via automobiles. It will power most 
HT’s at 5 Watts for 2-4 weeks (depending upon how long-winded you 
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-50 
(at 50W). There are no hidden costs, all you need is your mobile, HT 
power cord or cigarette lighter adapter. 

The POWER STATION provides 12V from a cigarette plug and has two 
recessed terminals for hardwiring. A mini-phone jack with regulated 3V, 

6V, or 9V output can be used separately for CD players, Walkmans, etc. jo order, send check or money order for $49.95 + 
THE POWER STATION can be charged in an automobile in only 3 hours, $8.50 for shipping, along with your shipping address 
' i the home in 8 hours. The charger will automatically shut off when the and telephone number to; 



battery is completely charged, so you can charge it even when it has only 
been slightly discharged, (unlike Ni-Cads that have memory). Our charg¬ 
ing circuit uses voltage sensing circuitry, other brands are timed chargers 
which always charge the battery a full cycle, this damages their battery 
and shortens its’ life if it only needs a partial charge. The POWER STATION 
has a voltmeter that shows the exact state of charge of the battery, not 
worthless idiot lights that tell you “YOUR BATTERY IS NOW DEAD.” The 
voltmeter can even be used to measure voltages of other sources. 


Joe Brancato 

THE HAM CONTACT 

P.O. Box 3624, Dept. 73 
Long Beach, CA 90803. 


M you wish more 


nformation please send a SASE to th 
(310) 433-5860, outside of CA Order 
i message. Dealer Inquires Invited. 
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Don't miss an issue of 
“Cold Fusion” Magazine 

Big savings off the newsstand price. 

If you want to get the latest information on this new science and industry ... to know 
what's happening with cold fusion in the world, in the government, in the labs ... then, 
you need to subscribe to “Cold Fusion" Magazine today. 

Each month “Cold Fusion” will have articles on: 

• Research breakthroughs and developments from all over the world. 

• Interviews with the movers and the shakers in the field. 

• Information on doing your own experiments. 

• Markets and investment opportunities. 

• What the media is saying about cold fusion. 

• What Washington is saying and doing about cold fusion. 

• How the experts think cold fusion will affect your future as this amazing new energy source comes on line. 

YES, Charge my credit card: □ AMEX □ VISA □ MC □ $58.00 (U.S.) □ $68.00 (CAN) J $82.00 (Foreign Air) 


FUSlCfcJl 



Signature-—- 

t wish to subscribe. Please start my subscription immediately! 

Name_Company-Phone - 

Address_City _ State_Zip_ Country_ 

Payment must be U.S. funds drawn on a U.S. bank. 

OR CALL 800-677-8838 (Ext 304) (U.S.A.) 603-924-0058 (Ext 304) (Outside U.S.A.) FAX 603-924-8613 

“COLD FUSION” Magazine. 70 Route 202N, Peterborough, NH 03458 CF73A 
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lers - 14.225/.245 MHz; 15 meters ■ 
21.300/320 MHz. 10 meters - 28.300/.320 
MHz; 2 meters - 146.610 -600 kHz; 220 
MHz band. 224.00 -1.60: 440 MHz band. 
440.000 -5 MHz. Packet: W3HID 
0 W3IXR.rrSWPA.PA.USA.NA Bob 
Schlesinger is Anchor Operator. All QSOs 
will be confirmed by a special commemo¬ 
rative QSL card, courtesy ol Yaesu. USA 
OSL cards are available to WA3VBAK 
SWL’s who send a SASE to Barber Shop 
Singers, 4952 Esther Dr.. San Jose CA 
95124 USA. 

JULY 9 

EAST GREENWICH, Rl The Fidelity ARC 
will operate K1NQG tram 1300Z to 1800Z. 
to coincide with the annual Yankee Tune 
Up al the New England Wireless and 
Steam Museum. Operation will be: 
Phone—lower portion ol the 20 meter 
General subband; CW—Novice portion ot 
the 40 meter band. For a certificate, send 
OSL and SASE to Bob Ritoli NE1E, P.O. 
Box 168. 8 Locust CL. Fiskeville Rl 02823 
EASTON, PA The Delaware-Lehigh ARC 
will operate W30K 1200Z-2400Z from 
the Canal Festival. Operation will be 
on 3 965. 7.265. 14.265. 21.365. and 
28.365 MHz. For a special OSL. send 
OSL. Contact number, and SASE to 
DLARC RD 4. Greystone Bldg.. Nazareth 
PA 18064 

JULY 9-10 

FULTON, NY Station KY27 will be operat¬ 
ed 1200Z-2100Z each day from the Spmt 
of Central New York Hot Air BaBoon Festi¬ 
val and Air Show at the Oswego County 
Airport. Sponsor: The Oswego AR Emer¬ 
gency Service. Operation will be in the 


middle of the General 80. 40. 20. 15 and 
10 meter phone bands; the Novice portion 
ol 10 meters, and 147.75/.15 MHz. For a 
certificate, send your QSL card and a large 
SASE to Fred Swiatlowski KY2F. PO. Box 
5227. Oswego NY 13126 
ST. LOUIS, MO The Monsanto ARA will 
operate WB0BBN tram 1300 UTC-0300 
UTC (both days), to commemorate the St 
Louis Gateway to the Gold 1994 Olympic 
Festival closing Operation will be in the 
General portion ol 40, 20. and 15 meters, 
the Novice portion of 10 meters. 147 36+. 
224.98-. and 443.55-1-. For a special OSL. 
please send a 9* x 12* SASE lor an un¬ 
folded OSL. or a legal size SASE lor a 
folded QSL. to MAR.A., P.O. Box 1596. 
Maryland Heights MO 63043. 

JULY 21-30 

EDMONTON, ALBERTA, CANADA The 
Radio Amateur Educational Society will 
operate VE6KDA during the annual 
Klondike Days Exposition. Frequencies: 

1.870 when conditions permit, 3.750 0200 
UTC-0500 UTC; 7.2000 2300 UTC-0200 
UTC; 14.165, 21.220, 28.300. and 14.050 
(CW) when conditions permit For a QSL, 
send QSL and SASE to RAES. Ritchie 
Postal Outlet Box 75038. Edmonton AB 
T6E6K1. Canada. 

JULY 23-24 

PENANG, MALAYSIA The Malaysian AR 
Transmitter Soc. will sponsor a CW Con¬ 
test 0001Z Sat. July 23rd-2359Z Sun. July 
24th. as part ot an invitation for hams to 
visit Malaysia and attend the "SEANET 94- 
Convention in November. Operation will be 
on 160. 80.40. 20.15. and 10 meters (no 
WARC bands). The Contest call is "CO 


SEA." Contact Seanet Contest Manager 
1994. Eshee Razak 9M2FK. PO Box 13. 
10700 Penang. Malaysia. 

STRATFORD, NY The Fulton County 
Mahlon Loomis Committee will operate 
W2ZZJ from 1300Z-2000Z on the General 
class phone portion of 40. 20. and 15 
meters, and on the Novice 10 meter phone 
band, to celebrate the 168th Anniversary 
ol the birth of Dr. Mahlon Loomis, 
the American wireless telegraphy pioneer 
For literature and a cedificate. send OSL. 
contact number, and a #10 SASE to 
W2ZZJ. 5738 STHWY29A. Stratford NY 
13470. 

JULY 25-31 

CANTON, OH The Canton ARC will oper¬ 
ate W8AL to celebrate the Pro Football 
Hall of Fame Greatest Weekend. Time. 
1400 UTC-0200 UTC. Frequencies; SSB - 
28.350. 24.950, 21.350, 18.150. 14.270, 
7.270. and 3.870 MHz; CW ■ 28.125, 
24.910, 21.125, 18.080, 14.050, 10.120, 
7.125. and 3.700 +/• QRM. There will also 
be RTTY, Packet, AMTOR, Satellite, 2-me¬ 
ter and 6-meter FM/SS8. SWLs are wel¬ 
come. For an unfolded certificate, send 
your QSL with contact number and a 9* x 
12* SASE. with two units of first-class 
postage. For a QSL or a folded certificate, 
send your QSL with contact » and a *10 
(business size) SASE to Randy Phelps 
KD8JN. 1226 Delveme Ave. SW. Canton 
OH 44710-1306. 

JULY 30-31 

DANBURY, CT The Candlewood ARA 
and its members will sponsor the 1994 
Connecticut QSO Parly from 2000Z July 
30th-2000Z July 31st. with a rest period 


0400Z-1200Z. Get details tram Frank Et- 
zter N8WXQ, (203) 350-3523 

AUG 5-7 

MILWAUKEE. Wl Members of the Mil¬ 
waukee ARES will operate Station W9WK 
to celebrate the 4th annual "Picnic Ham* 
held at Menomonee Park in Lannon Wl 
Operation win be in the General phone and 
CW bands on 75. 40. 20. 15 and 10 me¬ 
ters. For a certificate, send QSL and a 9* x 
12* envelope (with 2 units ol postage) to 
W9WK. do John Leekly. 757 N Broadway. 
Suite 306. Milwaukee Wl 53202. 

AUG 6-7 

BARNEGAT LIGHT, NJ The Old Barney 
ARC will operate W20B from 'OLD BAR¬ 
NEY,' the Barnegat Lighthouse (Long 
Beach Island IOTA NA-111), to com¬ 
memorate National Lighthouse Day. Time: 
3000 UTC-0000 UTC each day. Frequen¬ 
cies: Look in the lower 25 kHz of the Gen¬ 
eral phone bands; 40, 20, 15, and 10 me¬ 
ters, plus 146.52 simplex. 146.835 Rptr., 
and other local Rptfs. For a special QSL, 
send a 9* x 12* SASE with 2 units ot 
postage, via NU2F. For more info, contact 
OSL W20B via NU2F, Joe Fleishinger Sr.. 
75 Joshua Dr.. Manahawkm NJ 08050 
USA. 

AUG 7-13 

POTTSVILLE, PA The Schuylkill ARA will 
operate N3ILC Aug 7th-Aug 13th, to cele¬ 
brate the Schuylkill County Fair. Operation 
will be both CW and phone on the General 
and Novice subbands. For a certificate, 
send QSL and SASE to Ed Brennan 
N3ILC. 520 Spnng Garden SI.. Pottsville 
PA 17901-1651 


Measure Up With Coaxial Dynamics 
Model 81000A RF Directional Wattmeter 



elements, gives the FRONT RUNNER 
reliability, durability, flexibility 
and adaptability wrth a two year 
warranty. 

Contact us lor your nearest 
authorized Coaxial Dynamics 
representative or distributor in 
our world-wide sales network. 




COAXIAL 


DYNAMICS 


INC. 


15210 Industrial Parkway 
Cleveland, Ohio 44135 
216-267-2233 
1 -800-COAXIAL 

FAX: 216-267-3142 See Us At Dayton - Booths 401 & 4C 

Service and Dependability.. .A Part of Every Product 
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Random output 

Continued from page 88 

got a big laugh around the olfice, since I'm so 
conservative I make Rush Llmbaugh look like a 
"New Dealer.'). I also got accused of being a fas¬ 
cist. One angry gent who didn't have the courage 
to give his return address wrote to Wayne instead 
of me and said I must be a new ham, since I didn't 
know the lirst thing about radio or regulations, and 
that I should not be allowed to write any more 
columns (for the record. I've been licensed for 21 
years). Go figure. 

At the very least, I expect the same respect 
from you as I give. I do not wnte down to you. nor 
do I assume that you are all ignorant I do not care 
how long you've been a ham. nor do I assign any 
prestige or instant authority to any particular class 
ol license. If you're going to bother to write to me, 
please have a little respect for yourself and me. 
We can disagree, but let's remember to use logic 
to make our points, not insults. 

All I did was suggest that we give some 
thought to why we lind it necessary to carry 
around radios capable ol transmitting on police 
and other public service frequencies. I wanted you 
folks to think about it. It you leel threatened by 
that, then I suggest you probably need to do a lot 
more sett-examination on this issue than the rest 

As always, I appreciate every single letter that 
comes in. I don't care if you agree with my opinion 
as long as you actually have one. Having an opin¬ 
ion means more than just a knee-jerk reaction to 
something that oflends or threatens your belief 
systems. It means taking all of the available input 
and forming your own ideas. It's not difficult and 
you don't have to be a college graduate to do it. 
but it does take effort. Mental etfort. gj 
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■t m Number 27 on your Feedback card 

New products 

Compiled by Charles Warrington WA1RZW. 


HAMTRONICS 

Hamtronics has announced the 
new COR-6 module—a voice ID re¬ 
peater controller combining COR cir¬ 
cuits and a real-voice ID on one 
board. It can be used with transmitter 
and receiver modules to make a sim¬ 
ple, low-cost repeater. 

A digital 1C records up to 20 sec¬ 
onds ot your voice, using audio from 
the repeater receiver. The unit in¬ 
cludes tail and time-out timers, cour¬ 
tesy beep, and a solid-state relay to 

The kit price is $99, or the unit is 
available wired and tested for $149. A 
catalog is also available. For more in- 



9535; (716) 392-9430, FAX (716) 392- 
9420. Or circle Reader Service No. 
202. 



B+K PRECISION 

B+K has introduced their first digital 


multimeter that is truly pocket-sized— 
the instrument is only 4.4" x 2.2" x 0.4" 
and weighs only 3.5 ounces with bat¬ 
teries. The Model 2700 DMM mea¬ 
sures AC and DC volts and resistance, 
with data hold, range hold, audible 
continuity test, diode test, bar graph, 
and 3200 count LCD display. 

Data hold freezes the display to 
hold a reading. Range hold allows the 
user to defeat autoranging and select 
one specific voltage or resistance 
range for all measurements. This is the 
only pocket DMM to offer all these fea- 

For more information, visit your fa¬ 
vorite dealer or contact B+K Precision, 
6470 W. Courtland St., Chicago, IL 
60635; (312) 889-1448, FAX (312) 
794-9740. Or circle Reader Service 
No. 204. 



SINCLAIR RADIO LABS 

Sinclair Radio Labs has introduced use, and no computer or other ancillary 


an intelligent site monitor for remote RF 
transmitters and associated antenna 
equipment. The AMV-6A measures RF 
power from 1 to 990 watts in both the 
forward and reflected mode simultane¬ 
ously. allowing for easy VSWR calcula- 

Near intuitive setup and program¬ 
ming make this power monitor simple to 


Aclypse Corporation has an¬ 
nounced the ADR-1 Robot Kit, a little 
something different for the ham who 
has everything. The robot is 27" tall x 
14" in diameter and weighs 16 
pounds. The complete kit has an on¬ 
board computer system that features 
voice recognition capabilities, English 


equipment is required for installation. 
The unit allows system power and 
VSWR tests without disconnecting coax 
lines. 

For more information contact Sinclair 
Radio Laboratories, Inc., 675 Ensminger 
Rd„ Tonawanda, NY 14150; (716) 874- 
3682, (800) 288-2763, FAX (716) 874- 
3682. Or circle Reader service No. 206. 


ACLYPSE CORPORATION 

speech output, power motor drive, and 
a battery with monitoring and recharge 

No electronics or advanced com¬ 
puter experience is required. Con¬ 
struction takes two to six hours and 
requires no special tools. The robot 
has its own operating system and 



PACIFIC SCIENTIFIC 

The same commercial duty reliabili¬ 
ty found In Redi-Line mobile electric 
generators is now available in an elec¬ 
tronic inverter to meet your portable 
power needs. The Redi-Line model 
DA12I-2400Q solid-state inverter op¬ 
erates from 12 VDC vehicle batteries 
to run 120 VAC, 60 Hz equipment 


TIARE PUBLICATIONS 

Work the world with 1 watt! Make 
contacts of over a thousand miles us¬ 
ing just milliwatts! That’s just a sample 
of the fascinating fun you can have 
with the new book Low Power Commu¬ 
nications - Volume 2 - Advanced QRP 
Operating. 

Conceived, coordinated, and edited 
by Richard H. Arland K7YHA, the 
book's eight chapters were written by 
some well-known QRPers, including 
73's own Mike Bryce WB8VGE. Chap¬ 
ters cover: QRP DXing, contesting, 
satellites, antennas, solar power, mi¬ 
cro- and milli-watting, and DXpedition- 


wherever commercial power is not 
conveniently available. 

The new Redi-Line inverter will op¬ 
erate sensitive electronic equipment 
requiring a regulated output, including 
personal computers, and is ideal for 
equipment requiring up to 2000 watts 
(continuous), 2400 watts (for up to 15 
minutes), and surge output of up to 

power tools with high starting currents. 
Power conversion efficiency is be¬ 
tween 85-93%. 

A brochure with specifications and 
other practical information is available 
for $4 to cover shipping and handling. 
For more information contact Pacific 
Scientific, Inquiry Handling Depart¬ 
ment, 1084 Old Colony Road, Lake 
Forest, IL 60045; (815) 226-3100, FAX 
(815) 226-3080. Or circle Reader Ser¬ 
vice No. 201. 


ing on a QRP 

The book is 
illustrated, and 
is priced at 
$19.95. It is 
available from 
your favorite 
dealer, or order 
direct from flare 
(add $2 USA, $3 elsewhere for S & H). 
For more information contact Tiare 
Publications, P.O. Box 493, Lake 
Geneva, Wi 53147; (800) 420-0579, 
(414) 248-4845. Or circle Reader Ser¬ 
vice No. 203. 




KANGAROO TABOR 
SOFTWARE 

Kangaroo Tabor Software has an¬ 
nounced the new CAPMAN 2.0 com¬ 
puter-assisted prediction manger. This 
is a professional-quality IONCAP pack¬ 
age that allows anyone to use the most 
advanced propagation routine interfac¬ 
ing with the ELNEC and MININEC an¬ 
tenna analysis gain patterns. 

CAPMAN is the versatile menu-driv¬ 
en skyway analysis package devel¬ 
oped by Kangaroo Tabor Software and 
the prime author of IONCAP. CAPMAN 
delivers IONCAP Input file construction 
and management, two integrated exe¬ 
cute functions: the ability to view and 
manipulate huge output files, and 


a BASIC programming language is 
built in. The complete kit is priced at 
$299. 

For more information contact 
Aclypse Corporation, Rt. 2, Box 213H, 
Worthington, IN 47471; (812) 875- 
2852, BBS (812) 875-2836. Or circle 
Reader Service No. 207. 


graphical display of output parameters 
for multiple target locations and time 
periods. 

This product contains a full-featured 
location database and can be easily 
customized. The CAPMAN package 
requires a 386 or better PC or compati¬ 
ble. The IONCAP program is included 
in the CAPMAN package, which is 
priced at $89 ppd. in the USA (else¬ 
where add $3.50 S & H). For more in¬ 
formation contact LUCAS Radio/Kan- 
garooTabor Software, 2900 Valmont 
Rd„ Suite H, Boulder, CO 80301; (303) 
494-4647, FAX (303) 494-0937. Or cir¬ 
cle Reader service No. 205. 
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I've known several hams whose 
wives divorced them, naming amateur 
radio as the correspondent. Look, this 
is supposed to be a hobby! I know 
many DXers who stay home from work 
when there Is a new country on the air. 

I know repeater nuts who have an HT 
with them day and night, tuned to their 

There have been some times in my 
life when I've gone overboard ham¬ 
ming. I would spend my afternoons 
building equipment, my nights operat¬ 
ing, and my mornings sleeping. I was 
so busy hamming that I didn't have 
time to land a job. I lived happily on my 
unemployment payments. The positive 
side was that I sure built a lot of stuff. I 
had the whole cellar packed solid with 
steel shelves ot ham equipment I had 
so much stutt I'd built, and so many 
parts tor building, that when I decided 
to move to New Hampshire in 1962 it 
took five truckloads to move every¬ 
thing. I'd kept the stuff beyond what my 
cellar could hold in several nearby 
rented garages. 

I had a 75m AM kilowatt, another 
all-band PP-813 kilowatt, an SCR-522 
with a surplus kilowatt amplifier on 2m. 
about 50 watts on 6m with another 
converted 522. all kinds of Teletype 
and test equipment. I worked OX. I 
was active in most of the major con¬ 
tests. I worked RTTY, NBFM, AM, au¬ 
rora on 2m. and so on. I had tons of 
fun doing it. 


countries worked and slopped count¬ 
ing. I had great fun pioneering NBFM 
and then SSB. I had tun with SSTV. 
when that got started. And RTTY. I 
loved learning and doing. It was won¬ 
derful fun exploring 10 GHz and work¬ 
ing seven states from my little hill In 
southern New Hampshire. I've enjoyed 
competing In Just about every contest 
the ARRL has come up with. In retro¬ 
spect, I can't think of any amateur ra- 
cSo activity that I regret having investi¬ 
gated. And there aren't many I've 
missed. But I've never let the hobby 
become an obsession, and I've never 
had one word of complaint from my 
wife about my ham activities. 

It's a hobby. It's (or tun. So get the 
most out of It you can. Think about it— 
are you in a rut? Are you just getting 
on the air and gassing with the same 
75m crowd endlessly? I tried that for a 
couple of years and got over it Oh, I 
had some wonderful time with W1MU 
in Barre <VT). W1IF. Bill and Olga, in 
Peabody (MA). and Homer W1KPL In 
Jaffrey (NH). But that didn't keep me 
from mountaintop expeditions on 2 me¬ 
ters. from racking up a fair DX score, 
or winning sweepstakes contests lor 
my section. 

How come you haven't put up an 
antenna and tried some satellite con¬ 
tacts? What's the matter with you? It's 
a ball! 


The cars paste large numbers on 
their sides so the people at the check¬ 
points can identify them, and are start¬ 
ed at one-minute intervals. The orga¬ 
nizers give the teams the route instruc¬ 
tions one minute before blastoff. These 
are called tlme-speed-dlstance (TSD) 
rallies. The instructions give the speed 
to be driven over each segment of the 
rally, and usually provide fairly simple 
instructions for making turns and 
speed changes. 

Saturday morning rallies are often 
short, running perhaps 75 miles. A 
weekend rally can cover several hun¬ 
dred to over a thousand miles. On 
busy rally weekends I used to be able 
to go on a Friday night rally, another 
Saturday, and still a third on Sunday. 
There were a ton of rallies around 
Long Island. 

Every few miles there is a check¬ 
point—usually hidden. They time you 
as you pass, usually taking one point 
off your score for every 1/100th minute 
early or late. That's about a half sec¬ 
ond. 

The winners are seldom off more 
than one point per checkpoint on the 
average. This means, if you have any 
serious intention of winning, you have 
to be able to measure your mileage 
down to a hundredth of a mile, and 
your time to the hundreth of a minute. 
Then the navigator, in addition to help¬ 
ing the driver find turns and speed- 
change locations (change average 
—.71 mDh at the Wishino 


determine the winners much faster. 
Without radios, the checkpoint people 
have to drive to the finish with their 
scores, and then the organizers have 
to total them up. With many rallies hav¬ 
ing a dozen or so checkpoints, this can 
take awhile. It's better to get the results 
announced quickly and hand out the 
trophies so everyone can go home and 
get some rest. 

I was reminded of this the other day 
when I was out in the barn looking 
through some boxes and came upon a 
couple cartons of old rally trophies. 
The silver is a little tarnished now. I 
should polish ’em up, I suppose. Back 
In 1958, when I bought my Porsche 
Speedster. I got involved with rallies, 
and I enjoyed them until I moved to 
New Hampshire in 1962. There's not 
much in rallies up here in the moun¬ 
tains and I miss 'em. 

They've probably got some great 
computers lor TSD these days. Thirty 
years ago most ol us used the 
Curta calculators. They were made in 
Liechtenstein and looked like pepper 
grinders. They were made for currency 
calculations, but they were ideal 
for rallies. I liked 'em so much I went to 
Liechtenstein and became an 
Importer. I found the very best rally 
watches (Hanhart) in Schwenningen, 
Germany, and Imported those too. I 
had quite a good importing business 






























Letters 


Bill Haddad WD9HXH, Whiting IN 
I wonder how many of the old geezers 
of our hobby really know how slow 


■for in the Navy Department in 
igton, DC, my first assignment 
monitor the FOX broadcast, 


From the Ham Shack 


now gotten away from BeO in favor of 
aluminum nitride, which is nearly ther¬ 
mally as conductive and is completely 
safe to handle in any form. I see that 
the industry trend is to avoid BeO 
whenever possible and use aluminum 
nitride for electrical isolation and then 
mat conduction. BeO is still used in¬ 
side a lot of electronic power compo¬ 
nents, including tubes, but it’s pretty 


not having a bad effect on our quality 
of life, but is an attempt to keep it from 
deteriorating furtherl 

George — I’m deeply disappointed 
in you. If you've been reading my edi¬ 
torials for any length of time you 
should know that I don’t "fail" for any 
propaganda. I do my homework and 
think for myself... even about guns. 

George, there are nuts on both 
sides of the gun arguments. I believe 
I've read and heard all sides, to the 
extent that I haven’t seen a new idea 


one of your editorials how the lobby¬ 
ing efforts of the NRA have damaged 
the quality of our lives. I expect you to 
make statements of fact, not opinion. 
If you won’t address this in an editori¬ 
al, then write me a personal letter. 
Then I'll write to you again and re¬ 
spond with facts refuting your state¬ 
ments. If you don’t respond in some 
way, this will be my last year reading 
73. 

If you are truly interested in doing 
your homework, I suggest you contact 
the National Rifle Association for their 
side of the story. I also strongly sug- 



Paul A. Robertson N2X2F, 
Rochester NY [Letter to Steve Katz 
WB2WIK/6] With reference to your ex¬ 
cellent article on building a half-gallon 
amplifier in the April 1994 issue of 73 
Amateur Radio Today (page 40), I 
would like to add a strong admonition 
about the insulation material used on 
the tube featured. The material is 
beryllium oxide, an extremely toxic 
substance if inhaled. It is benign if left 
undisturbed, but can cause problems 
if proper precautions are not ob¬ 
served. Possibly we are lulled into a 
sense of security by the appearance 
of this material because it looks like 
plain old ceramic. Not sol 

The simple precautions are this: 
Do not abrade, fracture, or in any oth¬ 
er way cause the material to become 
airborne. These precautions also ap¬ 
ply to the insulation (ceramic) used on 
RF power transistors—you know, 
those ones that look like butterflies or 
helicopters. 

Paul—Thanks for your nice letter. 

ceived to date on this article, and the 
only one pointing out my oversight in 
not printing a warning regarding the 
hazards of contact with beryllium ox¬ 
ide, BeO. 

You're absolutely right, BeO is hor¬ 
rible stuff. Fortunately, the tube itself 
doesn't use any (externally), it's only 
the thermal link which mounts be¬ 
tween the tube and the heat sink that 
does. I did recommend that any po¬ 
tential user of a commercial RF deck 
get hold of a data sheet on the tube 
prior to doing anything, and if you look 
at the Eimac data sheet on the 8S60A 
referenced and shown in rr, 

I is absolutely loaded with I 
tings! Thankfully the therm 
by Eimac to go with this fat 


George Gray WB2CHP, Spring 
Valley NY Wayne, In your otherwise 
exciting (as usual) “Never Say Die" for 
May, you included a remark indicating 
that you have fallen for the propagan¬ 
da of such outfits as "Handgun Con¬ 
trol, Inc." regarding the National Rifle 
Association, and I would like to try to 
disabuse you on this. The NRA is not 
some nut outfit refusing to allow crimi¬ 
nals (who will never be disarmed) to 
be disarmed, but several million citi¬ 
zens who refuse to allow victims to be 
disarmed. (Let's not pretend that 
these anti-gun groups only want to 
outlaw some nebulous, undefined “as¬ 
sault weapons” (If I attack you with a 
golf club, is that an assault weapon?], 
they admit their ultimate goal is to out¬ 
law all firearms!) 

Let's look at what a wonderful 
world we could have if the NRA’s lob¬ 
bying failed and these anti-gun nuts 
had their way. The Colombian drug 
cartels could expand into smuggling 
guns and ammunition (increased em¬ 
ployment), we could have hundreds of 
thousands of bathtub (all right, 
garage) shotgun and ammo makers 
(big cottage industry), half a million 
ATF agents making raids similar to the 
ones in Tulsa or Waco (more in¬ 
creased employment plus a reduction 
of the surplus population). Every col¬ 
lege student will have to carry a pistol 
in his hip pocket (remember Prohibi¬ 
tion?), and organized crime will get 
another big boost. More increased 
employment! 

Of course there is a downside. 


guy out ot ms snoes alter ne emptiea 
his first clip. Of course, you might also 
blast the little old lady who pushes in 
first when the door opens and grabs 
the seat you were heading for. That'll 
teach her a lesson. Just blow away 
one of her knees so she won’t be so 
dammed fast next time. 

So let’s keep Importing those as¬ 
sault rifles and cheap handguns. It’ll 
make everyone a lot more polite. It’ll 
also help the sale of bulletproof glass 

George, my approach is every bit 
as reasonable as yours. America has 
the world’s record for murder with 
guns and I say let’s go for double or 
nothing. Cheers... Wayne 

Al Margheim, Cumberland TX 
Wayne. I received the May 1994 issue 
of 73 on the same day I received my 
subscription renewal reminder for 73. 1 
was still considering whether to renew 
my subscription or not when I read 
your editorial. I noted with approval 
your comment on page 4 that you al¬ 
ways do your homework before you 
write. Then I read your sarcastic com¬ 
ment on page 92 about the National 
Rifle Association, and you blew your 
credibility completely. Had you really 
done your homework on the National 
Rifle Association you would never 
have made such a statement. 

I suppose your opinion of the NRA 
is based on what you’ve read or heard 
in the popular media, but you should 
know that the media often presents 
only one side of an issue. It is a fact 
that the media has been engaged in a 
smear campaign against the NRA for 
many years. Almost everything about 


At—Here we are in an almost total¬ 
ly religious controversy and you are 
demanding facts? Having read all of 
the arguments on both sides. I can 
understand the people who believe 
that kids of six should be allowed to 
carry loaded guns to school; who be¬ 
lieve that criminals are the problem, 
not guns. I can understand that they 
believe that kids should be able to 
take live hand grenades to school, 
and be allowed to handle deadly poi¬ 
sons and flame throwers. 

After all, they say, don’t we really 
have more population than the world 
can handle already? Darwin says it’s 
the survival of the fittest, and we can 
see that our socialist namby-pamby 
government has gone to lengths to 
protect the unfittest. A tew more guns, 
grenades, and assault weapons and 
some napalm in the right places might 
just be a good thing. Right? Once we 
all agree that everyone is entitled by 
the Constitution to carry arms any¬ 
where they want, we are Infringing on 
their rights if we want to prevent them 
from owning a tank or a dive bomber. 
Or an atom bomb, for that matter. It’s 
a right, and never mind that this made 
sense a couple hundred years ago 
when it was written, but might just be 
a wee tad out of date now, consider¬ 
ing technological advances in 
weaponry that were never imagined 
when our country was formed. 

I guess it all depends on what kind 
of a society you prefer to live in. You 
want one where everyone is armed 
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Wayne Green: 
Coast-to-Coast _ 

73 Publisher Wayne Green W2NSD/1 will 
be the featured guest on Ham Radio & More, 
a nationwide broadcast band talk show hosted 
by Len Winkler KB7LPW, on August 14, 1994. 

The program is carried by 23 stations na¬ 
tionwide on the Talk America Network on Sun¬ 
days at 6 p.m. EST. You can also listen in on 
satellite on Spacenet 3, transponder 9, 6.8 au¬ 
dio. For more information on stations carrying 
the program, contact flagship station KFNN at 
(602) 241-1510. 

Entire ARRL Bio-Effects 
Committee Quits _ 

The American Radio Relay League's Bio- 
Effects Committee has disbanded en masse. 
The handpicked group of internationally ac¬ 
knowledged experts in the field of potential 
health risks from exposure to RF radiation for¬ 
mally resigned in writing on June 1st. 

In the letter of resignation, signed by all five 
members, chairman Ivan Shulman, M.D. 
WC2S wrote: “We will, however, not allow our 
names to be subject to the political machina¬ 
tions and narrow views of individuals who 
seek to use us for their own aims as ‘window 
dressing'.. ." 

The ARRL published an article in the April 
1994 issue of OST by Wayne Overbeck N6NB 
which stated, “Fortunately, enough research 
has now been done that we know most ama¬ 
teur radio activities are quite safe." Mean¬ 
while, the May issue of 73 carried actual 
Congressional testimony by former ARRL 
committee member Ross Adey, M.D., K6UI in 
an article called The Radar Gun Reality." Dr. 
Adey stated that federal agencies “... should 
assume direct responsibility for developing 
and implementing urgently needed safety 
guidelines for RF/microwave exposures." He 
added that more research was desperately 
needed, especially in the athermal effects of 
radiation. 

The ARRL Bio-Effects Committee was ap¬ 
pointed in January 1990 by then ARRL Presi¬ 
dent Larry Price W4RA "... with the distinc¬ 
tive charge of revitalizing organized amateur 
radio’s concern for the limitation of bio-effects 
hazards that might arise from the participation 
of individuals in the hobby of amateur radio." 
TNX WSYI Report, Issue #12, June IS, 1994; 
OST, April, 1994. 


FCC Can’t Relax Anymore 

The Federal Communications Commission 
has denied two Petitions for Reconsideration 
of its decision to relax restrictions on the 
scope of permissible communications in the 
Amateur Service. The commission amended 
its rules to allow licensees to use Amateur 



Three National Capitol DX Assn, members 
collectively worked 665 countries in the 
NCDXA 12-month DX hunt. Pictured (L to R) 
are: Dave Hammond WC4B (201), Ken Miller 
K6IR (227), and ARRL Director John Kanode 
N4MM (237). 

Service frequencies to facilitate events such 
as races and parades, to support educational 
activities, to provide personal communica¬ 
tions such as making appointments and or¬ 
dering food, to collect data for the National 
Weather Service, and to provide assistance 
voluntarily, even where there are other autho¬ 
rized radio services available. 

David B. Popkin and Rolland D. Cummings 
filed petitions requesting further relaxation of 
the rules to permit the retransmission of time 
broadcasts originated by government sta¬ 
tions. Popkin also asked the commission to 
permit the retransmission of other information 
originated by government stations, and to 
substitute the phrase "instructional activity" 
for the phrase "classroom instruction." 

The FCC denied reconsideration, saying 
the petitioners had merely reiterated views 
already expressed in comments to the Notice 
of Proposed Rulemaking. TNX Westlink 
Report, No. 673, June 6, 1994 


Majority Call Ham Radio 
Valuable _ 

H.J. Res. 199, the Joint Resolution recog¬ 
nizing the Amateur Radio Service, now has a 
majority of the U.S. House of Representatives 
as cosponsors. On April 11th, four additions 
to the list of cosponsors brought the list total 
to 220 (of which three are non-voting dele¬ 
gates). The four are Rep. James Talent (R- 
MO), Del. Eleanor Holmes Norton (D-DC), 
Rep. Thomas Ridge (R-PA), and Rep. Don 
Young (R-AK). 

The resolution seeks formal recognition of 
the value of amateur radio to the country. It 
would support amateur radio as “national pol¬ 
icy." It would also encourage rules and regula¬ 
tions to facilitate amateur radio as a public 
benefit by encouraging new technologies. 
There are now 218 voting sponsors, including 
Resolution sponsor Jim Cooper (D-TN). 
There are currently 434 Representatives in 
the House. TNX Westlink Report, No. 673, 
June 6, 1994. 


10 WPM Generals? _ 

"Slow-code" is the name given to an Ama¬ 
teur Radio Industry Association proposal to 
lower the General Class code speed require¬ 
ment to 10 words per minute. So far, it has 
gained far more support than criticism in ham 
radio circles. Most of the packet radio post¬ 
ings on slow-code praise the industry group’s 
leadership. Some even say 10 WPM doesn't 
go far enough, with 5 WPM being suggested 

Slow-code is also getting support from 
users of various public bulletin boards. An un¬ 
official poll being conducted by Newsline is so 
far five-to-one in favor of the Amateur Radio 
Industry Association’s slow-code proposal. 

The association has yet to announce a firm 
date for filing its slow-code rule making re¬ 
quest before the FCC. TNX Westlink Report, 
No. 673, June 6, 1994. 


Let Market Forces Decide 

FCC Chairman Reed Hundt said his agen¬ 
cy’s goal in devising rules for auctioning 
the airwaves for new communications de¬ 
vices later this year is to let market forces 
decide who will conduct business profita¬ 
bly within that spectrum. Hundt said the 
commission will not limit the number of li¬ 
censes that result from the bidding for that 
spectrum, nor will it prevent a licensee from 
piecing together spectrum to reach a big 
geographic area. 

Speaking before the Harvard Business 
School Club of Greater New York, Hundt 
stressed the need for greater competition in 
telecommunications, at times defending the 
FCC’s recent regulatory actions as laying 
groundwork for greater competition. 

The FCC plans to auction spectrum for 
a new breed of wireless communications. 
This summer it will auction spectrum for 
narrowband wireless communications such 
as paging. Later this year it plans to auction 
spectrum for transmitting broadband wire¬ 
less signals—from phone calls to video im¬ 
ages. TNX Westlink Report, No. 673, June 6, 
1994. 


TNX .. ■ _ 

... to all our contributors! You can reach 
us by phone at (603) 924-0058, or by mail 
at 73 Magazine, 70 Route 202 North, Peter¬ 
borough, NH 03458. Or you can reach us 
on CompuServe ppn 70310,775@compu- 
serve.com; or at the 73 BBS at (603) 924- 
9343 (300-2400 bps), 8 data bits, no parity, 
one-stop bit. News items that don't make it 
into 73 are often put in our other month¬ 
ly publication, Radio Fun. You can also 
send news items by FAX at (603) 924- 
9327. 13 
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Stand-Alone DDS 

The Kendraboard provides PC-free frequency control. 

by Bruce Hodgkinson VA3BH (ex-VE3JlL) 


A fter I finished the Julieboard DDS syn¬ 
thesizer design (see "Julieboard: An 
easy-lo-build DDS synthesizer for the PC 
printer port." in the August 1993 issue of 
73 Amateur Radio Today ) and built some 
prototypes. I spent some time using the 
board and quickly concluded that, even 
though it worked well, the requirement for 
a PC was sometimes a problem. This opin¬ 
ion was confirmed overwhelmingly in the 
phone calls and letters I got from readers 
after the article came out—it became obvi¬ 
ous that the next step would be a stand¬ 
alone controller. Here, I want to not only 
describe my design (the Kendraboard). but 
also give some hints and suggestions to 
help readers develop their own designs. 

Why a Dedicated Controller? 

When paired with a dedicated controller, 



Photo A. Kendra and her board. (Photo by 
Sandy VE3AAC.) 


a DDS synthesizer can be used in a stand¬ 
alone configuration: 

•No bulky PC needed. 

•No time needed for boot-up. 

•Extremely fast operation. 

•Low power/small package (ideal for 

QRP). 

•Much lower radiated digital noise. 

As a self-contained digital tuning unit 
for home-brew gear, it is an ideal way to 
prototype design ideas and develop soft¬ 
ware for a future digital transceiver. Also, 
there are many other excellent CPU-con¬ 
trolled parts, such as D/A and A/D con¬ 
verters, PLLs. and displays which can be 
used with a controller to form a complete 
system. 

Choosing the Right Microcontroller 

There are many different types of com¬ 
puter chips (and systems) available on the 
market—the first design decision will be to 
pick one. It is tempting to choose a device 
because of cost or because there’s lots on 
hand, but there are other considerations 
which are generally more important: 

•Can it easily do the job? 

•What development systems are available? 


If the candidate will not work, or is only 
marginally capable of doing the job. it is 
not suitable even if free. Future needs 
should be considered to avoid hardware/ 
software obsolescense and to allow for new 
features. For example. I chose the Motorola 
MC68HC705C8 largely because of its seri¬ 
al and SPI ports. Even though the present 
software does not use these functions, fu¬ 
ture versions will, and I will be able to use 
the existing hardware as is. Next, the avail¬ 
ability of development systems (especially 
affordable ones!) should be considered—if 
you can't get the code into it, that other¬ 
wise-perfect processor is worthless. 

Development Systems 

Unlike a PC. a single-chip microcon¬ 
troller usually does not have an operating 
system resident on it. This can make code 
development a bit tricky without the proper 
tools. The development process requires 
the designer to: 

•Write the code. 

•Assemble or compile into machine code. 
•Get the machine code into the device. 

•Test the device in its intended place. 

•Find any bugs. 

•Rewrite the code as required. 



Photo B. Two boards make stand-alone DDS. (Photo by Sandy VE3AAC.) 
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:st approach is lo get an evaluator Hardware Description tant f or CMOS devices si 

d development software which al- The circuitry for the Kendraboard fits on All I/O connectors, i 
user to write the program in what- a small single-layer 2.5" x 4.5" printed cir- male or female DB25. : 


device. With this scheme, the developer 
can write a bit of code, try it out. and con¬ 
firm that the routine works as intended by 
looking at internal memory and registers. It 
is possible to write the code blind, manual- 


s the intended which is well within the fabri 


ize and shape as the lock SIPs and are intended to be used with 

very low-tech board matching housings loaded with crimp ter- 

i the fabrication abili- minals. The DB25 can be wire-wrapped for 

:s of the average ham. I made mine using plug-in compatibility with the Julieboard, 
i “ironed-on” reversed-image photocopy either via a DB25/ribbon cable “back- 

. an etch resist! My design objectives plane" as a female, or directly to the 

ere simple: lowest possible density for julieboard DB25 as a male. The serial 
ise of home fabrication, mechanically EEPROM is a future 


debugging very difficult—much like build¬ 
ing a mechanical machine, welding 
the covers on. then trying to figure 
out its behavior by whether the 


Fortunately, vendors such as Mo¬ 
torola make available freeware as¬ 
semblers which take the English-lan¬ 
guage source code, convert it into the 
machine-readable object code, and 
put it into file transfer formats suit¬ 
able for downloading. (Motorola uses 
the “SI9" format.) 


“If the price for a good system is 
too steep (they can run a couple 
of hundred dollars) for one budget, 
consider finding a buddy (or buddies) 
to split the cost with.” 

Board logic is very simple: it consists dis 


Also. Motorola markets low-cost evalua- of a Motorola MC68HC705C8 s 


n and programmer boards—these can be chip microcomputer (MCU) and its support required w 


capa- to do nonvolatile channel storage and clock 
sting frequency error calibration. Presently, the 
software does not support the EEPROM, 
_____ so it may be left out. if desired. 

Like the Julieboard, supply volt- 
tem IS age j n p U t can range from about 

OUple +7VDC to +12VDC. and is protected 

budget a 2 ainst reverse-polarity damage. 

uddies) Software Description 

In order to simplify the software 
as much as possible for the initial 
“version, BCD thumbwheel switches 
were used for frequency control and 
nsists display. (A keypad and LCD display could 
ngle- have been implemented, but the software 


used to emulate and program single-chip 


micros. With the “M68HC05PGMR" operational functions, except for master 
board, for example, small programs can be clock generation. (It was easier to fit in a 


itry. The micro itself provides all plicated.) To drive the DDS, the software 
tional functions, except for master must perform these functions: 


downloaded into the 'C8 device’s internal small clock oscillator module than the dis- "Set up the microcomputer internal regis- 

RAM and executed without having to pro- Crete oscillator components and l didn’t ters. 

gram the on-chip EPROM. Once the rou- want to spend a lot of time making them »Read the thumbwheel switches digit by 

tine is verified, it may be programmed (by fit). The 'C8 was chosen because an digit. 

the same board) into the MCU and used as MC68HC05EVM evaluation board was on *Do a BCD-to-binary conversion. 


the same board) into the MCU and used as MC68HC05EVM evaluation board v 
a building block by other routines. With hand and the chip features: 
careful strategy, quite a long program can 

be developed chunk-by-chunk without *7.7K bytes EPROM (or OTP), 
needing fancy tools. My programmer board • 176 bytes RAM. 

(bundled with some pretty good software) *24 bidirectional TTL I/O lines, 
cost me about $68.05 (US) three years ago *7 input/special purpose TTL lines. 


and I believe it is still available. 

Ask around at the computer club or local 
college and look in the ads in magazines 
such as Midnight Engineering and Circuit 
Cellar for possible development board 


•Serial (ASCII) communications interface. 
•Serial (binary) peripheral interface. 
•Easy-to-use 40-pin DIP package. 


Cellar for possible development board This device is considerably more power- will be used in the future. At that time, 
candidates. If the price for a good system ful than what this application actually re- code will have to be added to initialize 

is too steep (they can run a couple of hun- quires, but I wanted to provide for future these items. Once the micro has been ini- 

dred dollars) for one budget, consider find- growth. tialized, control passes to the BCD thumb¬ 
ing a buddy (or buddies) to split the cost The series resistors are used as a buffer wheel switch read-routine, 

with. Not only do you get access to a between the "outside world” and the MCU _ _. . . . 

system at less cost, but if you share your for ESD and as an aid to EMI suppression. c n | ® CD . Thumbwheel 

experiences, it makes the learning curve a Th, n,.ii,.n -- h„h Switches: Each BCD sw.tch cons.sts of a 

lot easier! 


•Do a BCD-to-binary conversion. 

•Send the binary data to the DDS chip. 

Set Up the Micro: The I/O lines used 
for the BCD digit “commons” and DDS 
control are set up as outputs, while the 
BCD read-back lines are set up as inputs. 
Unused I/O lines are configured as inputs 
and are pulled HIGH by the board pull-up 
resistors. Other processor functions (SPI, 
SCI. timer, etc.) are not presently used, but 
will be used in the future. At that time, 
code will have to be added to initialize 
these items. Once the micro has been ini¬ 
tialized. control passes to the BCD thumb- 


The pullup resistors are needed to define 
input levels for idle I/O pins (this is impor- 



COM terminal and four output bits which 
are connected/disconnected to the COM 
terminal, depending on code. The required 
switch function is: 


Photo C. Kendraboard and Julieboard. (Photo by Sandy VE3AAC.) 
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Figure 2. PCB layout. 


switch outputs and the anodes go to the 
common 8-4-2-1 bus (which goes to the 
MCU for readback.) This configuration has 
the ON bits for a given digit pulling LOW 
during readback. with the OFF digits stay¬ 
ing HIGH. (Yes, this means 32 diodes for a 
full eight-digit interface! Look for switches 
with provision for on-board diode mount¬ 
ing—they do exist.) The COM line for 
each digit is connected to a unique micro¬ 
controller output line which is driven LOW 
by the processor while that digit is being 
read. After a digit is read, its value is 
placed in a memory location reserved for 
that value, to be used by the BCD-to-bina- 
ry conversion routine. Once all eight lines 
have been read (and the eight memory lo¬ 
cations filled by switch values), the routine 
passes control to the BCD-to-binary con¬ 
version routine. 

BCD-to-Binary Conversion: At first 
glance, this appears to be a complicated 
function with lots of floating point math, 
but it’s actually a very simple routine. 
What 1 did was to work out a binary 
weighting constant for each BCD digit, 
then accumulate (add to a running total) it 
a number of times equal to the value of that 
digit. For example, suppose that I have di¬ 
aled up “03755200,” which corresponds to 
3.7552 MHz: 

First. I clear a binary register then, one- 
by-one. 1 examine each BCD digit and ac¬ 
cumulate its binary constant that number of 


0—add the 10 MHz constant 0 times 
3—add the 1 MHz constant 3 times 
7—add the 100 kHz constant 7 times 
5—add the 10 kHz constant 5 times 
5—add the 1 kHz constant 5 times 
2—add the 100 Hz constant 2 times 
0—add the 10 Hz constant 0 times 
0—add the I Hz constant 0 times 

This accomplishes the conversion sim¬ 
ply by doing a trivial binary calculation 
many limes. In the worst possible case, 
99.999999 MHz. only 72 accumulates of 
weighting constants need be done, so this 
routine is fast. 

Since the DDS binary register size is 32 
bits, this would suggest that weighting con¬ 
stants should be 32 bits each. Initially. I 
used 32-bit values for the weighting con¬ 
stants. but found that 70-odd repealed cal¬ 
culations could cause what I considered to 
be an excessive amount of round-off error. 
I then redefined each constant as being 40 
bits—32 bits whole and 8 bits fractional— 
accumulated them to a 40-bil register, and 
took the upper (non-fractional) 32 bits as 
the binary result, discarding the 8 bits frac¬ 
tional remainder. 

1 am now happy with the results of the 
improved algorithm. Another nice thing 
about this scheme is that it can be used to 
do any other channel-to-DDS-binary con¬ 
version just by using a different initial val¬ 
ue (not necessarily zero) and re-doing the 
weighting constants for each pro¬ 


grammable digit. For this design, using a 
Julieboard with 40 MHz clock, the weight¬ 
ing constants are: 

10 MHz: 4000000000 
I MHz: 0666666667 
100 kHz: 00A3D70A3E 
10 kHz: 00I0624DD3 
1 kHz: 0001A36E2E 
100 Hz: 000029F16B 
10 Hz: 00000431BF 
1 Hz: 0000006B61 

Send Binary to the DDS Chip: This is 
a simple routine: Shift 32 data bits into the 
DDS, then pulse the sfcXFER line to cap¬ 
ture the new frequency value. Once this 
has been done, the micro goes back to 
“Reading the BCD Thumbwheel Switches" 
and the cycle endlessly repeats. Cycle time 
is quite fast: The loop time is about 6mS— 
instant response as far as human perception 
is concerned. 

The machine language listing is shown 


in Figure 4. This is a modified Motorola 
“.S19** file with spaces added to separate 
address, code, and formatting fields. The 
first column, “Sxxx . . . “ is a formatting 
field used to show the beginning of each 
file line. The next field represents the start 
address for each block of binary data. The 
third field (in bold) shows the actual 
code/daia as burned into the EPROM. 

The first block is data placed in EPROM 
addresses 51000-1027, which represents 
the binary weighting constants described 
above (in scrambled form). The second 
block is machine code placed in EPROM 
addresses $0100-0216. This code can be 
translated by hand (albeit tediously) back 
into the original assembler format to show 
what the program does, in a human-read- 
able form. The last 2-byte “block” of data 
which is placed in the RESET vector at 
S1FFE-IFFF to tell the computer the start¬ 
ing address upon power-up. 

Continued on page IS 
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Stand-Alone DDS 

Continued from page 16 

Finally, the final column (and all of the 
last line) represents checksums, one per 
line. 

This format is a very compact way to list 
a computer program (the source code, with 
comments, is 342 lines long!) and is used 
by Motorola as a protocol for data transfer 
into a programmer. To restore the maga¬ 
zine copy back to the .SI9 format, type the 
text into a word processor (omitting all 
spaces and bold-ing of the binary code). 
The file, when correctly saved as an ASCII 
file, is 918 bytes long and should load into 
an EPROM programmer or evaluator 
board. 

Developing the Software (Hints) 

The software is not difficult to write, es¬ 
pecially if a few simple rules are followed: 

•Use a development system, pick MCU 
accordingly. 

•Use modular program structure. 

•Use RAM for inter-routine interface. 

•Use flow-charts/“pseudo-code.” 

•Test algorithms in higher-level language. 
•Use in-line code to avoid branches 
(initially). 

•Change or add just one thing at a time. 

A development system is so useful that 
the choice of micro often depends upon 
which systems are available and for what 
price. Nothing beats hands-on/real-time ac¬ 
cess to your code for bug-killing. Keeping 
the code in RAM allows for easy patches 
and experimental code without having to 
re-compile or assemble, then program, 
over and over and over again. I chose the 
’C8 because I have the evaluation board 
(and paid less than $70 for it!). Also, some 
means of EPROM “blasting” of the single¬ 
chip is needed—also done by the evaluator 

Partitioning the software into smaller 
routines is generally done for all but the 
most trivial programs. By reducing a com¬ 
plicated program into a group of simple 
programs, the job will go much quicker—it 
is far easier to debug several simple rou¬ 
tines one at a time than it is to sort out one 
large complicated one. The ideal approach 
is to write the routines one by one and graft 
them into the existing work as they are de¬ 
bugged. This was done here by defining 
several tasks which were done sequentially 
at single points in time. For example, once 
the micro is initialized, it never has to be 
re-initialized. Likewise, once the BCD 
switches are read, they are not re-read until 
the BCD values are converted to binary 
and sent to the DDS chip. For my system, 
partitioning was obvious: initialize, read 
switches, binary-convert, and send to DDS. 

Use RAM locations for inter-routine in¬ 
terface. This means defining a block of 
RAM for the input data and (if possible) 
another block of RAM for output data. Try 
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to keep the two blocks separate—this 
makes debug and patching much easier. 
Routines can be debugged independently 
by placing values in input RAM, running 
the routine, and looking at the output RAM 
to see if the expected results are there. If 
the program does not destroy its input vari¬ 
ables upon execution, it can be run and re¬ 
run until debugging is done; otherwise, the 
input data has to be reloaded prior to each 
run. Naturally, if RAM space in the micro 
is limited, this rule may not always be 
practical, but it is a generally good strategy 
and makes the code more modular. 

It is tempting to just dive in and start 
writing code, but programmers generally 
use flow charts or “pseudocode” to map 
out logic flow and settle in their minds 
how the finished routine will work. There 
is probably no better way to catch errors 
than to document how something works. 
Often something which seemed right in 
one’s mind will look strange on the printed 
page and. sure enough, a closer look will 
spot the bug. Also, once a program has 
been “put to bed,” it tends to be forgotten, 
so if documentation is not done up-front, 
the routine might have to be “reverse-engi¬ 
neered” later if it ever has to be modified 
or if a future bug pops up. 

Flow charts use boxes, diamonds, and 


ellipses to show program flow, while pseu¬ 
docode is an “English-language” task-by¬ 
task description of what has to be done. I 
favor pseudocode—it is compact, takes no 
extra time for box-and-line drawing, and I 
can do it on my word processor. 

Here is some of my pseudocode (done 
for the BCD-to-binary routine): 

START: 

8x digit 40-bit constants in ROM 
8X BCD digits in RAM: A = 10 MHz value 
B = 1MHz Value 
C = lOOKHz value 
D = 10KHz value 
E = 1KHz value 
F = 100Hz value 
G = 10Hz value 
H = 1Hz value 

clear/init forty-bit register FREG 
add (10MHz) constant ‘A’ # of times to FREG 
add (1MHz) constant 'B' # of times to FREG 
add (lOOKHz) constant 'C' # of times to FREG 
add (10KHz) constant ‘D 1 # of times to FREG 
add (IKHz) constant 'E' # of times to FREG 
add (100Hz) constant ‘F # of times to FREG 
add (10Hz) constant ‘G’ # of times to FREG 
add (1 Hz) constant 'H' # of times to FREG 
32 MSB’s Of FREG equal DDS binary code 
EXIT: 

Note that there are no branches and 
loops in this pseudocode—it is written “in¬ 
line.” Branching errors are very common 


Qty. 

Loc. 

Parts List 

Description 

Digi-Key # 

1 

U1 

40.00 MHz osc. module 

CTX155 

1 

U2 

Motorola MC68HC705C8S microcomputer 

(Note 1) 

1 

U3 

EEPROM (not presently used) 

24LC04/P-ND 

1 

U2 

40p machined (gold) 1C socket 

ED3640 

2 

U1.U3 

8p machined (gold) 1C socket 

ED3308 

1 

VR1 

7805 regulator (TO-220) 

AN7805 

1 

LED1 

Green-light-emitting diode 

P309 

2 

CR1.CR2 

1N4001 diode 

1N4001 

2 

RN3.RN6 

33R resistor network (16dip8) 

761-3-R33 

2 

RN4.RN5 

33R resistor network (14dip7) 

760-3-R33 

1 

RN1 

4K7 resistor network (10sip9) 

Q9472 

1 

RN2 

10k resistor network (8sip7) 

Q7103 

2 

RN7.RN8 

10k resistor network (10sip9) 

Q9103 

3 

C1.C3-4 

100N ceramic cap (0.1“ L.S.) 

P4917 

1 

C2 

100N ceramic cap (0.2" L.S.) 

P4887 

1 

C5 

22U aluminum electrolytic cap 

P5411 

1 

“JP1” 

Male or female right-angle DB-25 

(Note 2) 

1 

P4 

4x1 male header 

WM4202 

1 

P6 

7x1 male header 

WM4205 

1 

P5 

8x1 male header 

WM4206 

2 

“PI A,”P2 

9x1 male header 

WM4207 

1 

P3 

10x1 male header 

WM4208 

1 

@P4 

4x1 female housing 

WM2002 

1 

@P6 

7x1 female housing 

WM2005 

1 

@P5 

8x1 female housing 

WM2006 

2 

@P1A,@P2 

9x1 female housing 

WM2007 

1 

@P3 

10x1 female housing 

WM2008 

1 


Blank printed circuit board 

(Note 3) 

Note 1 

Blank C8s available from FUTURE Electronics; programmed C8s available from au- 

thor (Box 232, Pakenham, Ontario, Canada K0A 2X0; 613-624-5247). 


Note 2. You can use either male or female DB25 at JP1, depending on 

the desired option. 

Note 3. Available from the author (see Note 1). 





in raw code and the loops and branches can 
make following the program flow difficult. 
The use of in-line code is not “efficient” as 
far as memory space is concerned, but it is 
good for debug efficiency and it is better to 
have good fat code than compact buggy 
code. Once the code is debugged, then it 
can be “optimized.” Also, in-line code gen¬ 
erally runs faster and is much easier to fol¬ 
low if it has to be modified at a later time 
by a third party. 

The last item is a lesson that I seem to 
have to learn every time 1 do a program. 
Change only one thing at a time 1 It is 
tempting to change several things at once 
before doing another download or PROM- 
blast, but if you do it this way it can be 
hard to see just which change caused 
which bug. 

Using the Controller Board 

Connections are made to the 
Kendraboard as follows: 

Pin MPU Port Signal 

P6-1 PA7 xIOMHz COM 

P6-2 PA6 xl MHz COM 

P6-3 PA5 xIOOKHz COM 
P6-4 PA4 xIOKHz COM 

P6-5 PA3 xl KHz COM 

P6-6 PA2 xIOOHz COM 

P6-7 PA1 xIOHz COM 

tz COM 


PBO 

PB1 


1" line 


PC5 


BCD “2" lir 


Julieboard ground 
Julieboard *XFER (PI-7) 
Julleboard SCLK (PI-6) 
Julieboard SDATA (PI-2) 


P3-5 

The connections on P3 can be made 
directly to the Julieboard via a cable or 
via wire-wrapped jumpers bridging P3 
to the DB25 connector (PI). Note that 
the physical wiring differs for male vs. 
female DB25—examine the chosen 
connector carefully and locate the right 
pins. (The ground connection need not 
be made if a DB25 of either 



T-R adapter/amp board and updated soft¬ 
ware will allow me to use this combo in 
VFO service for my Atlas 210 transceiver.) 

My favorite use for the stand-alone com¬ 
bo is as the LO for a tunable mixer. I have 
a Mini-Circuits SRA-I mixer in a BNC- 
equipped box: The RF port goes to the an¬ 
tenna, the LO port goes to the Julieboard, 
and the IF port goes to a surplus crystal- 
controlled SSB/AM receiver tuned to 6.300 
MHz. I program the Julieboard to produce 
an output 6.300 MHz above/below the de¬ 
sired frequency, set the proper sideband, 
and . . . voilit! Someday. I will mod the 
software so I won’t have to do the frequen¬ 
cy offset in my head. 

Of course, this controller is suitable for 
controlling things other than just 
Julieboards. For example, one of the newer 


d.) 


(() 


The single in-line connectors are 
cnd-stackable, so some connectors 
could be partitioned into two smaller 
connectors. For example, “P6” could 
be implemented with a 4-pin connec¬ 
tor to bring in the 4-bits BCD from 
the switch matrix and a 3-pin 
connector to bring out the spare two 
Port B bits and ground. This allows 
a more modular system where the 
thumbwheel switch cabling is completely 
separate from the cabling to those two 
spare bits. Likewise, connectors P2 and P3 
may be partitioned into subsets. 

Note that Julieboard signals ENPHACC, 
SHIFTEN. and BANKSEL are not present¬ 
ly used, but could be in future versions. 
One advantage of using the DB25 is that an 
opposite-sex multiple DB25 “backplane” 
arrangement can be used to allow addition 
of future boards to the set. (For example, a 


‘Not having to wait for boot-up 
is great and there is a 
noticeably lower RF noise level 
vs. the PC.” 


high resolution D/A converters could be 
driven to make a digital power supply or 
voltage source. How about -16.384V to 
+ 16.383V adjustable in 1 mV steps via 
thumbwheel? Or one of the new PLL chips 
and thumbwheels for a synthesized 6m or 
2m rig? 

There is no reason why the processor has 
to be a ’6805 (or even a Motorola device). 
For example, PIC chips are available via 
DigiKey, and one quite intriguing product 
is a “BASIC stamp” which runs BASIC 
programs kept in an on-board EEPROM 


and is about the size of a large postage 
stamp. 

What’s Next? 

I plan to evolve my design as I go, and 
add (in rough order): 

•External BCD display via ’595 shift 
registers. 

•Option for up/down non-mechanical 
tuning. 

•SCI support (remote operation via serial 
port). 

•EEPROM support. 

•Offsets for use as transceiver VFO. 

Conclusions 

I have had the stand-alone controller 
running the Julieboard DDS synthesizer in 
my shack for several weeks and 
am very happy with it. I can’t wait 
to incorporate it in my portable 
QRP transceiver project. Right 
now, I have the best of both 
worlds—if I need special program¬ 
ming functions, the Julieboard can 
be unhooked and reconnected to 
““ the PC; otherwise, it is left at¬ 

tached to the Kendraboard for gen¬ 
eral purpose operation. Not having to wait 
for boot-up is great and there is a notice¬ 
ably lower RF noise level vs. the PC. 

Personal Note 

Why “Kendraboard”? Readers familiar 
with the “Julieboard” article will recall 
that Julie had two (now three!) sisters 
and that they expected equal treatment. 
Kendra thought that naming the controller 
after her was a great idea. Now Karen 
wants to know when I’m going to do her 
board... EB 
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73 Review 


by Steve Katz WB2WIK/6 


The Azden PCS-7500H 
6 Meter FM Transceiver 

50 watts on 6 in an attractive, low-cost mobile. 


Azden Corporation 
147 New Hyde Park Road 
Franklin Square NY 11010 
Telephone: (516) 328-7501 
Fax (516) 328-7506 


A zden Corporation is the only manufactur¬ 
er of monoband mobile FM transceivers 
for all the popular bands from 28 through 440 
MHz and really has a corner on the market 
for 6 and 10 meter FM rigs. When given the 
opportunity to review the new PCS-7500H 
6 meter FM rig, I was happy to jump right on 
it. since the 50 MHz band is full of FM sim¬ 
plex and repeater activity here in Southern 
California. 

Six meters is a unique band that combines 
the propagation advantages of both VHF and 
HF For line-of-sight (direct wave) work, 6 is 
not much different from 2 meters or 135 cm 
(222 MHz), although the longer wavelength 
produces less rapid signal strength flutter. 
Because a quarter-wavelength at 6 meters is 
about 4‘9* long, peaks and nulls in signals 
are produced by considerably more move¬ 
ment than, say, at 2 meters, where a quarter- 
wave is only about 19“. Tropospherically-en- 
hanced propagation, especially “tropo duct¬ 
ing," occurs less on 6 than on 2 or the higher 
frequency bands, making those occasional 
DX contacts a bit more rare; however, the 50 
MHz band does afford its users much more 
frequent sporadic-E ("E-skip”) propagation, 
especially from May through July, and again 
in December, and 1,200-mile QSOs on 6 me¬ 
ters are not rare. Plus, 6 meters enjoys occa¬ 
sional F-layer propagation, producing con¬ 
tacts to several thousand miles with relatively 
low power during solar-cycle peaks. If you 
haven't tried 6 yet, it is surely an interesting 
band that has its share of die-hard users. 

Overview 

The first thing anyone notices about the 
PCS-7500H (or any of the new Azden PCS- 
7000 series) is how incredibly beautiful it is to 
look at. It is a fine-looking radio, with every 
single panel button illuminated with a dark or¬ 
ange glow for easy viewing. The LCD display 
screen is similarly backlighted and has a 
warm, inviting glow. Even the push-buttons 
on the DTMF (“touch-tone") microphone are 
all illuminated; a nice touch. The rig comes 
equipped with a convenient and sturdy 
mounting bracket, a PTT/DTMF microphone, 
a long DC power cable with the positive side 
fused, a connector disconnect point about 
eight inches from the rear of the radio, and all 
mounting hardware. It also comes with a 
CTCSS ("PL") encoder built in. The PCS- 
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7500H is rated to produce 50 watts RF output 
power (with a 10 watt “low power" mode front- 
panel selectable), programmable frequency 
steps, and other features normally found on 
modern FM transceivers. 

The PCS-7500H has good and bad points, 
and I’ll try to discuss both fairly. I like thought¬ 
ful touches, with which the Azden is loaded. 
For example, they used a flat-blade automo¬ 
tive-style fuse in the DC power cable. Small 
point, but these have real advantages over 
the old-fashioned 3AG, AGC, MDL (etc.) 
glass cartridge fuses used in most other 
equipment: They can really handle a lot of 
current without thermal meltdown, are readily 
available at gas stations, and are very inex¬ 
pensive. I also like the connectorized power 
cable, which uses an automotive-style mold¬ 
ed connector set that has also proven its reli¬ 
ability in years of service. Its coaxial antenna 
cable receptacle, a standard "UHP SO-239, 
is firmly mounted to the rear panel of the ra¬ 
dio, not hanging on a short coax extension 
cable as in many modern mobile rigs. Its 
hand-held PTT microphone has a solid feel 
and produces excellent transmit audio. (More 
on this later.) Its receiver audio is full, loud 
and undistorted, and sounds better than 
many mobile rigs. And the rig is beautiful, es¬ 
pecially at night when one can enjoy all the 
warmly lit controls. The Azden can accommo¬ 
date any frequency “split" between transmit 
and receive, since each channel can be sep¬ 
arately programmed (into memory) with 
TX/RX frequencies, and its 20 memories are 
adequate for 6 meters. As with all modern FM 


rigs, each memory will store frequency “split" 
and PL tone (if required). 

I also like the built-in heat-sink fan in the 
PCS-7500H. It activates after a few minutes 
of continuous transmission at normal room 
temperature and helps maintain a “cool-to- 
the-touch" heat sink, undoubtedly prolonging 
the operating life of the final amplifier stage. 

On the other hand, the Azden is full of 
quirks, some of which I found a bit annoying. 
First, the PCS-7000 series all seem to share 
one instruction manual, written around the 
PCS-7000(H) 2 meter rig. The PCS-7500H 
manual contains an “addendum" sheet (one 
page) which modifies the PCS-7000 manual 
to suit the 6 meter rig, but this means refer¬ 
ring back and forth between two sets of infor¬ 
mation. And the original PCS-7000 manual 
contains mistakes and typographical errors. 
Most aren’t meaningful, but I started to proof¬ 
read the manual in search of errors and 
stopped when I found a dozen by the fourth 
page. This reminded me of how badly written 
the older Japanese equipment manuals used 
to be, before the manufacturers employed 
English-speaking technical writers to make 
them better. 

Next, there is no easy way to use the rig 
with tone-activated (CTCSS) repeaters when 
in the “VFO" or “Direct” mode. PL-tones are 
easily programmed into memory, and once 
this is performed, tone-activated repeaters 
are easy to use; but if you're “scanning 
around" looking for activity in an unknown re¬ 
gion and stumble across a tone-activated re¬ 
peater not already in memory, there’s no easy 
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way to access it without programming the 
required frequency, offset and tone data into 
memory first. Azden did provide me with 
an updated sheet entitled, “Error in Azden 
PCS-7000H Instruction Manual” which does 
describe how to use a PL tone in the “Direct” 
mode, but the procedure is so complicated 
it couldn't possibly be performed while driv¬ 
ing. 

The rig’s 20 memory channels are stored 
in two banks of 10, called AO-9 and BO-9. No 
big deal, although simply calling them 0-19 or 
1-20 might have been nicer. But the rig al¬ 
ways “powers up” on memory A0, regardless 
of where you used it last. This is frustrating, 
especially since all my other modern FM 
transceivers “remember” where they were 
last used and “power up” on the last-used 
channel. 

Also, there’s no VFO/memory knob of any 
kind on the Azden, nor may frequencies or 
memory channel numbers be entered directly 
with keypad strokes. The only way to go from, 
say, memory A3 to memory B5, is by using 
the “up" or “down” buttons (either on the front 
panel or on the PTT microphone) to go 
through all the memories in between. And if 
you depress the “up” or “down” button more 
than momentarily, the rig begins scanning 
through the memory channels very quickly, 
much too fast to stop on the channel of your 
choice. With the technology and chip sets 
available today, there’s no reason for any 
channelized radio to not have “direct frequen¬ 
cy entry” with keypad strokes. (That is, if you 
wish to “dial up” 52.525 MHz, you’d just de¬ 
press 2-5-2-5 on the keypad, and the rig 
would go there instantly.) This used to be 
tricky in the old days, but can now be done 
with one $2 chip. In Azden’s defense, howev¬ 
er, I must admit that many modern FM mobile 
rigs still don't contain this feature. Darned if I 
know why not. 

Another minor annoyance is that a user of 
the PCS-7500H must refer to a Tone Code 
Table” when programming PL tone frequen¬ 
cies. That is, the CTCSS frequencies, of 
which there are 38 in common use, are not 
actually displayed by the Azden during the PL 
selection process. Instead, tones are select¬ 
ed and displayed by two-digit codes which 
might only be memorized by The Amazing 
Kreskin. Since I’m not so amazing, I had to 
constantly refer to a chart on page 14 of the 
instruction manual to determine which two- 
digit code corresponded to each PL tone fre¬ 
quency. For example, Code “19” corresponds 
to a CTCSS frequency of 127.3 Hz. Sid Wolin 
at Azden in New York did advise that the 
newer-generation PCS-7000 series (unavail¬ 
able at this writing) would incorporate a new 
microprocessor which allowed direct PL fre¬ 
quency address and readout, as on their 
handie-talkies. 

Programming the PCS-7500H takes some 
getting used to if you are more familiar with 
one of the other brands of equipment. It’s not 
difficult, but might be too complex for use “on 
the fly" while driving. Again, to be fair, most of 
the mobile rigs I’ve used are too complicated 
to program without focusing complete atten¬ 


tion on the task. But the Azden instruction 
manual makes the job sound more difficult 
than it is, with 12 paragraphs assigned to the 
description. The Azden is unique in that it on¬ 
ly stores the memory data when you turn the 
rig off, and then back on. To quote from the 
manual, “Note: Be sure to turn off the power 
when you have completed programming. This 
procedure is required to get each setting pro¬ 
grammed in and then to get out of the pro¬ 
gramming mode." Weird, but it works. 

With all these quirks to write about, you 
may get the idea that I really don’t like the Az¬ 
den. This isn’t true. I do like the rig, but it took 
more getting used to than it should have. In 
terms of performance, the Azden is an im¬ 
pressive package. 

The Technical Side 

One thing I like a lot is that Azden provides 
“full-sized” schematic diagrams for their rigs. 
They are clear and easy to read without a 
magnifying glass, and will be of value to 
those who like to perform modifications or do 
their own service work. The schematic for the 
PCS-7500H reveals the transmitter final pow¬ 
er amplifier to be discrete (2SC2097), rather 
than a molded hybrid “brick” (modular) ampli¬ 
fier as used by most other manufacturers. I 
like the discrete approach better because it is 
more user-serviceable for reasonable cost. 
Should the PA “final” ever go out, it will be 
much cheaper to replace a $10 transistor 
than a $90 module. Not that I would expect 
the final to fail; the people at Azden assured 
me they’ve never seen one fail yet. 

The PA circuit board also contains a dis¬ 
crete driver stage (2SC1972), the thermal 
detector which switches on a cooling fan if 
the heat-sink temperature gets too hot, the 
VSWR protection detector circuit (which 
shuts the transmitter down if a gross antenna 
mismatch occurs), and a bandpass filter 
circuit which is in line with the antenna to 
both the receiver and the transmitter. PA 
stage tuning is accomplished by a three-sec¬ 
tion low-pass matching network. One draw¬ 
back to the discrete PA stage is its critical 
tuning: The PCS-7500H does deliver 50 watts 
as rated into a perfect 50 ohm resistive load, 
but power output falls off rapidly when the 
transmitter is faced with any mismatch at all. 
The antenna I used for most of my testing, a 
vertical with a measured VSWR of 1.5:1, only 
allowed the transmitter to deliver between 28 
and 42 watts, depending on the operating fre¬ 
quency and exact nature of the mismatch. 
Some of the “brick" stages, while costly to re¬ 
place, are more forgiving of mismatches. 

The receiver’s front end, a 3SK101 dual¬ 
gate MOSFET, is protected against transients 
by “back-to-back” signal diodes and features 
bandpass tuning of both its input and output 
to help reduce interference and intermodula¬ 
tion from adjacent services. The first RF mix¬ 
er, another 3SK101 with an output of 14 MHz, 
is followed by a four-pole crystal filter whose 
output drives the IF SYSTEM integrated cir¬ 
cuit, an MC3361D. The receiver’s second IF 
at 455 kHz is filtered by a 15 kHz bandwidth 
ceramic filter, type KBF455R15A. The receiv- 



er isn’t razor-sharp, but suffices nicely with 
the 20 kHz channel spacing commonly used 
on 6 meters. One might think that a VHF rig 
with a first IF at 14 MHz could be easily inter¬ 
fered with by strong 20 meter signals, but I 
didn’t find this to be a problem. 

The transmitter uses what Azden proudly 
describes as “true FM" for modulation, and I 
guess it is, with the microphone amplifier 
stage directly driving the VCO variable-ca¬ 
pacitance tuning diodes. However, I’ve never 
been able to tell the difference between “true 
FM" and “phase modulation,” since, mathe¬ 
matically speaking, one is the reciprocal of 
the other and a phase-modulated signal, 
when integrated, becomes “FM.” 

I did have a problem with the unit as re¬ 
ceived, in that the transmitted modulation was 
tinny and distorted. Azden was surprised to 
hear this, and immediately shipped a new mi¬ 
crophone, thinking that was likely to be the 
problem. It was, and the new microphone 
produced clear, crisp modulation that re¬ 
ceived compliments on the air. (I must say, 
Azden’s service in this instance was remark¬ 
able. They must have shipped the new mike 
the day I called them on the telephone, be¬ 
cause I received it the next day, 3,000 miles 
away!) 

One thing I think is a bit “clunky" about the 
Azden is that it uses an old-fashioned relay 
for transmit-receive RF switching. Relays 
work fine, and Azden claims they’ve never 
had one fail, even in prolonged packet radio 
service, but their switching “turnaround” 
speed is rather slow compared with solid- 
state switches, and if the radio is used for 
packet, the user may have to re-set switching 
parameters in his TNC program. I was used 
to using 30 milliseconds (mS) or less in pack¬ 
et switching, but this is too fast for a relay. I’d 
recommend more like 300 mS for a relay-op¬ 
erated rig. There’s not a lot of packet activity 


on six anyway, but if you really wanted to, you 
could home-brew a PIN diode modification 
fairly easily. 

A listing of manufacturer’s ratings vs. 
bench measurements made on the PCS- 
7500H is contained in the sidebar. 

Summary 

It took me a while to get used to the Az¬ 
den. It does have quirks, as described earlier, 
that make it more troublesome to use than I’d 
like. But for an affordable, single-band 6 me¬ 
ter FM rig, it's almost the only game in town. 
Same goes for 10 meters, with the PCS- 
7800H. I understand the Southern California 
Six Meter Club, which actively promotes the 
use of this band, has ordered a great number 
of these radios for their members and they 
are well accepted. In speaking with local 6 
meter repeater owners, I found they were all 
very aware of the Azden and were either us¬ 
ing one personally or had at least had their 
hands on one. It does disturb me a bit that 
the transmitter power output falls off so 
sharply when connected to other than a per¬ 
fect load, but since the FM subband on 6 me¬ 
ters is a narrow window of our spectrum (3 
MHz), I suppose anyone with a lick of sense 
could tune his antenna to provide a good 
match if he had to. 

The radio as reviewed is good. With the 
improvements Azden has planned, such as 
eliminating the two-digit PL tone codes, it will 
be even better. If they also rewrote the in¬ 
struction manual, and had one specifically 
dedicated to the PCS-7500H, it would be bet¬ 
ter still. [Factory Note: New and improved 
manuals are in the works.] On a scale of one 
to 10, with a “10” being perfect, I’d rate the 
PCS-7500H a strong 8: a good rig for the 
money and, as I said earlier, maybe the only 
game in town for a modestly-priced 6 meter 
FM rig. SI 
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i your Feedbacki 


A Novel Dual-Band, Single 
Feedline, VHF/UHF Antenna 

Good performance for less than a sawbuck. 

by Don Schendel W7KOH 


T he introduction of modern 2 meter/440 
MHz dual-band transceivers has ushered 
in a new era in VHF/UHF amateur antennas. 
For mobile operation, including handhelds, 
small helical-wound antennas have been de¬ 
signed to cover both bands for dual opera¬ 
tion. Other types, used mostly in mobile ap¬ 
plications, include quarter-wave vertical ele¬ 
ments (2 meter band) that have a phasing 
coil positioned at a quarter wave (440 MHz) 
from the feed point for additional operation 
on the three-quarter meter band. Both types 
suffer from basic design deficiencies and 
various trade-offs associated with these 
forms. 

The basic quarter-wave antenna cut to fre¬ 
quency is a well-behaved radiator when 
properly configured. Its one drawback is that 
it will only work on one band. This is where 
various modifications such as phasing coils, 
stubs, traps and the like come into play, to 
make it perform at other bands as well. An 
old matching trick from the 1950s is resur¬ 
rected here to enable the design of a dual¬ 
band antenna that will allow simultaneous 
operation on both VHF (146 to 148 MHz) 



Photo A. The dual-band mobile setup on a 
truck roof. 
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and UHF (440 to 450 MHz) with reasonably 
well-behaved characteristics. 147 MHz and 
440 MHz were chosen as the design centers 
by virtue of their relationship to band activi¬ 
ty. Notice a key feature here: The two fre¬ 
quencies relate by a factor of 3! 

Photo A shows the actual antenna in a ve¬ 
hicle application. This application is good 
because of the large metal roof that provides 
a good ground plane for operation. It also 
provided a good test bed for performance 
data such as feed impedance, VSWR, anten¬ 
na pattern, and the like. Photo B shows a 
close-up of the constructed antenna. Its basic 
parts are a length of steel piano wire, a 
small-diameter brass tube, a PL259 connec¬ 
tor and some epoxy adhesive or silicone 
sealant. The total part cost, not including la¬ 
bor. is less than a $10 bill. 

Figure 1 shows the basic relationships in¬ 
volved in the function of the antenna. First, 


the antenna functions as a standard quarter 
wave on the 2 meter band, working into a 
ground plane—in this case, the vehicle’s 
roof. The feed impedance measured at the 
base of the antenna is approximately 40 
ohms at 147 MHz. The vertical length (L) of 
the antenna is three-quarter wavelengths at 
440 MHz. Length S of the sleeve is a quarter 
wavelength at 440 MHz (6.5") and is electri¬ 
cally/physically connected to the 50 mil pi¬ 
ano wire at the bottom of the configuration. 
Since I scavenged a short piece (7.0") of 
nickel-plated brass tube from an old antenna 
rod that happened to have an outside diame¬ 
ter of approximately 0.35", soldering the 
wire and cut-bent bottom end of the brass 
tube was no particular problem. It should be 
noted that the wire must run down the center 
of the tube and stay parallel to the inside of 
the tube for its entire length. The top of the 
brass tube should be sealed with either a 











good grade ol cpoxv adhesive or silicone 
sealanl. The lop end of ihe brass lube slays 
■'Electrically Open" lo the vertical wire! 

The brass lube acts as a coaxial 
sleeve/lransformer. sometimes referred lo as 
a “Bazooka,” when operated on 440 MHz. 
The sleeve allows the lop portion of the an¬ 
tenna lo radiate as a bollom-fed half-wave 
vertical. The gain is 3 dB greater than a stan¬ 
dard 440 MHz quarter-wave antenna. The 
diameter of the sleeve (lube) is reasonably 
non-crilicai and aluminum tubing could be 
cut and used in place of brass tubing. There 
is only one problem with aluminum tubing, 
and that is in the soldering or brazing that is 
required lo join the steel wire and the modi¬ 
fied lube end into permanent contact. There 
are several types of pre-fluxed rods and 
solders available lo do this if you are handy 
with a shop torch. Otherwise, my recom¬ 
mendation is to scavenge a length of brass 
or hard-drawn copper tubing for the project, 
which is much easier to work with. A good 
rule of thumb is that the ratio of the wire 
diameter to the outside tubing diameter 
for reasonably thin-wall tubing is about 10 
to I. 

There is nothing difficult or magical about 
the antenna. It performs well on both bands 
when properly sized. It is important to cut 
dimensions accurately. This is true in all an¬ 
tenna configurations, but even more so here 
because of the transformer properties exhib- 
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Photo B. A closer look (it the dual-band an- 


ited by the sleeve. Dimensions of antennas 
become more demanding as the frequency of 
operation increases. A velocity factor of 
97% was used in calculating the quarter 
wavelengths at each frequency. The operat¬ 
ing characteristics on the 2 meter band were 
plotted, and it was interesting to notice how 


the resistive part of the feed impedance of 
the antenna behaves over the operating 
bandwidth. The VSWR is reasonably well- 
behaved in the operating bandwidth: It is 
less than 1.5 to 1. On the 440 MHz end. 
again the feed impedance seems to be rea¬ 
sonably well-behaved and the VSWR is 
staying below 1.5 to 1. Overall, dual-band 
operation is good, with no profound surpris¬ 
es. My test transceivers would not allow 
both 147 MHz and 440 MHz simultaneous 
transmission, so I was restricted to single 
emission mode only for both bands. 

The antenna is relatively easy to construct 
and does not demand complex tools to build 
with. Except for the soldering or brazing 
step, everything else is either glued with an 
adhesive or sealed with an RTV type sealant. 


The wire can be obtained from your friendly 
hobby store in 30”-pIus lengths. The connec¬ 
tor. epoxy and brass tube are available at 
your local Radio Shack. If you want to use 
this antenna in a fixed-station mode, don't 
forget the ground plane! An SO 239 connec¬ 
tor on a right-angle bracket makes a good 
foundation for such an antenna. Four 20” ra- 
dials (50 mil piano wire) attached to the four 
corners of the assembly that are bent down 
30 degrees with the horizon allow for an al¬ 
most perfect match of 50 ohms for both 
bands. Radials must always be longer than 
radiators by a factor of 2% to 5%. Don’t be 
afraid to experiment and try other construc¬ 
tion techniques—this is a good way to opti¬ 
mize an antenna to best fit your personal 
needs. B 
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Number 7 on your Feedback i 


Design and Build a 
Dummy Antenna 

A 40W) 50 ohm RF dummy load with a VSWR of 1.3:1 at 500 MHz. 

by Geoff Koehler VESZE 


A dummy antenna is one of the most basic 
and essential pieces of test gear in the 
ham shack. A good dummy antenna must 
meet two requirements. First, the dummy 
must be resistive and not reactive at the fre¬ 
quency of the transmitter. The impedance of 
most military and amateur transmission lines 
and equipment is SO ohms, so it is most use¬ 
ful to build a dummy with a SO ohm 
impedance. A 50 ohm dummy must present 
this impedance to the transmitter for maxi¬ 
mum transfer of power and proper tuning of 
the transmitter. Moreover, to be versatile the 
dummy should not change impedance sig¬ 
nificantly as a function of frequency. Sec¬ 
ond. the dummy must be able to safely dissi¬ 
pate the RF energy supplied by the transmit¬ 
ter as heat, and not radiate RF. 

The purpose of this article is to describe 
the design and testing of two simply-built 
dummy loads that maintain a more-or-lcss 
constant impedance at VHF frequencies, and 
arc able to dissipate the power of hand¬ 
held amateur radios or low-power mo¬ 
bile rigs. In addition, comparisons arc 
made to the performance of a few 
commercially available dummy loads, 
one of which was measured (the MFJ- 
264 dry dummy). 

Back to Basics: The Smith Chart 
Basically, the Smith chart is a circu¬ 
lar graph (Figure 1) where circles of 
constant resistance and constant reactance 
form the grid. The only straight line on the 
chart is the axis of reals, marked “resistance 
component." along which are centered the 
circles of constant resistance (Figure la). All 
the points on a circle of constant resistance 
have an equal value to where they intersect 
the axis of reals and represent the resistive 
component of a complex impedance. Con¬ 
stant resistance circles are tangent to the 
edge of the chart at the infinite resistance 
point. 

Superimposed on these circles are partial 
circles of constant reactance (Figure lb) 
whose centers lie on a line normal to the ax¬ 
is of reals and are tangent to the axis of reals 
at the edge of the chart. The layout of the 
chart allows a complex impedance to be 
plotted in its two components, a resistive 
component and a reactive component. 

Finally, radial scales complete the Smith 
chart (Figure lc). Two scales are calibrated 
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in terms of wavelength, and form the outer 
ring of the Smith chart. One is measured as 
“wavelengths toward generator,” and the 
other “wavelengths toward load.” The entire 
circumference of the chart represents one- 
half wavelength. 

All Smith charts have a characteristic 
impedance of I ohm, and are normalized to 
the characteristic impedance of the system 
that you are working with. For example, a 
SO ohm transmission line has a normalized 
value of Z/Zo (50/50) = 1. On this scale a re¬ 
sistive 120 ohm load would have a resistive 
component of 120/50 = 2.4 ohms. In this 
way. the same chart can be used for any 
characteristic impedance. 

Any impedance, regardless of value, can 
be plotted on the Smith chart. Impedances 
can be generally broken down into two com¬ 
ponents: a resistive component and a reac¬ 
tive component (either capacitive or induc¬ 
tive). These usually take the form of a com- 


“It is also important to use 
only carbon and not wire-wound 
resistors because wire-wound 
resistors will become reactive 
at high frequencies” 

plex number Za = Ra + jXa. where R repre¬ 
sents the resistive (real) component and X 
represents the reactive (imaginary) compo¬ 
nent. The sign of the reactive component de¬ 
termines whether the reactance is capacitive 
(negative) or inductive (positive). The com¬ 
pleted Smith chart is shown on Figure Id. 
Smith charts are also available in expanded 
form, which is useful when measured 
impedances all plot close to the center of the 
chart, or are already normalized to 50 ohms. 

The primary use of the Smith chart in this 
article is to display graphically the complex 
impedances measured in the dummy loads at 
VHF frequencies, and convert these 
impedances to a more familiar form, the 
calculated VSWR at the transmitter. A good 
article on the various uses of the Smith 
chart, written by Jim Fisk W1DTY; appeared 
in the November 1970 issue of Ham Radio 
magazine (see “References" at the end of 
this article). 


Dummy Load Design 
Two dummy loads of different design are 
considered (Figure 2). While a simple car¬ 
bon resistor remains resistive to several hun¬ 
dred MHz, a dummy capable of dissipating 
more than about 2 watts must be built from a 
number of resistors. At VHF frequencies, 
most multi-resistor dummies become reac¬ 
tive, as well as simply resistive. Therefore, 
as the frequency increases the design of the 
dummy load becomes important. 

Both dummies are constructed from about 
20 2 watt carbon resistors, some double-sid¬ 
ed copper-clad board, and an RF connector. I 
used a type-N connector, but a BNC connec¬ 
tor will work. too. UHF connectors should 
work up to about 150 MHz. but at higher fre¬ 
quencies these connectors may compromise 
the performance of the dummy. All other 
things being equal, UHF connectors should 
not be used, although they are the most com¬ 
mon on amateur equipment. It is also impor¬ 
tant to use only carbon and not wire- 
wound resistors because wire-wound 
resistors will become reactive at high 
frequencies. One dummy, which I call 
the DIP dummy, consists of a dual-in- 
line arrangement of resistors, while the 
other is of radial design. 

To build the DIP dummy, 22 1.5k 
2W resistors and two pieces of double¬ 
sided copper-clad fiberboard are need¬ 
ed (Figure 2a). Both are about 5/8" 
wide: the top board is 5" long, and the bot¬ 
tom board is 6-3/4" long with a tapered end. 
For the resistors, a total of 22 small holes are 
drilled in two rows of 11. about 3/8" apart. 
Solder the resistors between the two boards. 
You will have to solder all the resistors on 
one board first, and then fit the other board 
onto the resistor leads, and solder. Make sure 
to use a hefty soldering iron, because good 
solder joints are important. Mount the RF 
connector in the aluminum box. and solder 
the tapered end of the bottom plate directly 
to the center conductor of the RF connector. 
The top plate is grounded to the box by a 
sheet of copper foil which can either be sol¬ 
dered directly onto the top plate or bolted 
through with 4-40 machine screws. The pur¬ 
pose of the tapered bottom plate and the cop¬ 
per foil is to decrease, as much as possible, 
lead inductance in the dummy. Finally, 
mount the bottom plate on an insulating 
stand-off to the bottom of the aluminum box. 






Figure I. Construction of the Smith chart: a) constant resistance circles: b) partial circles of constant reactance; c) radial scales: 
d) completed Smith chart. Modified after Fisk. 1970. 


The radial dummy is built in a similar 
manner, except that the RF connector is 
bolted directly to the ground plate, with the 
center conductor soldered to the back plate 
with a piece of large (less inductance) 
hookup wire (Figure 2b). Twenty Ik resis¬ 
tors are arranged around a 1-1/2” circle. As 
with the DIP dummy, it would be a good 
idea to mount the dummy in an aluminum 
box to help shield the dummy and prevent 
any grounded surface from contacting the 


back plate of this dummy, where there will 
be RF voltage. 

Measurement of Complex Impedance 
Measurement of complex impedances can 
be performed with an impedance bridge and 
a signal generator. An impedance bridge 
that, with careful attention to construction, 
should work at VHF frequencies is de¬ 
scribed by Henry Keen W2CTK. For the 
dummy antennas in this article, I used an 


alternate setup which consisted of a Hewlett 
Packard 608A Signal Generator, a power 
divider, a couple of 10 dB pads, and a 
Hewlett Packard 8405A Vector Voltmeter 
(Figure 3). 

In this setup. V A represents the incident 
voltage only, because the end is terminated 
in a purely resistive 50 ohm load and there¬ 
fore there is no reflection. V B , however, will 
represent the vector sum of the incident volt¬ 
age and the reflected voltage. The ratio 
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V B /V A is ihe vector voltage ratio between a 
50 ohm resistive load and the load under 
test. This is the resistive (or real) component 
of the complex impedance of the load. To 
find the reactive component, the phase dif¬ 
ference (m) between V A and V B are mea¬ 
sured. If V B lags V A , the reactive (imagi¬ 
nary) component is capacitive and the phase 
difference is negative; if V A leads V B it is 
inductive and the phase difference is posi¬ 
tive. These two measurements. V B /V A and 


oB-A, can be plotted on the Smith chart 
(Figure 3). This task is then repeated for a 
variety of frequencies to calculate the 
impedance of the load as a function of fre¬ 
quency. 


Measured complex impedances of these 
two loads are shown in Figures 4 and 5. The 
DIP load remains essentially resistive up to 
about 10 MHz. after which it becomes reac¬ 


tive to a maximum VSWR of 1.5:1 at 100 
MHz. Because it has a DC resistance of 68 
ohms, there is a small mismatch with 50 
ohm equipment at low frequencies (VSWR 
= 1.4:1). The experimenter may be able to 
get better results at VHF frequencies by sim¬ 
ply clipping off pairs of resistors with a pair 
of diagonal cullers. However, this will prob¬ 
ably result in a higher VSWR ai low fre¬ 
quencies. This aside, ihis dummy is surpris¬ 
ingly good, and should be usable up to about 














200 MHz. At 300 
MHz (not shown) 
the dummy be¬ 
comes very reac¬ 
tive. resulting in a 
calculated VSWR 
of greater than 4:1! 

The radial load 
displays excellent 
characteristics, even 
well up to the 300 
MHz region, reach¬ 
ing a VSWR of 
1.2:1 at 300 MHz. 
At 500 MHz (the 
limit of my signal 
generator) the 
VSWR is 1.3:1. 

For comparative 

impedance as a 
function of frequen¬ 
cy of a commercial 
load—the MFJ-264 
was measured in 
the same way as 
those constructed in 
this article. Up to 

Figure 6. VSWR of dummy antennas ai various frequencies. Included 500 MHz, the 
for comparison is ihe MFJ 264 dry dummy. VSWR of this dum¬ 




my remains below 1.3:1. as claimed by the 
manufacturer (Figure 6). For completeness, 
a summary, of the impedance, etc., of a few 
other commercially-built dummy loads, 
along with those described here, are com¬ 
pared in Table I. 

Conclusions 

Multi-resistor dummy loads at VHF fre¬ 
quencies can be reactive and result in con¬ 
siderable VSWR and mismatch to the trans¬ 
mitter. For this reason, those dummies de¬ 
signed for HF operation may not be suitable 
for proper tuning of VHF and UHF transmit¬ 
ters. Therefore, design becomes important in 
that the simple DC resistance of a dummy is 
not the total impedance presented to the 
transmitter, especially at VHF. Two designs 
are offered here that arc easy to build and re¬ 
sult in a dummy that is usable into VHF. arc 
well below the price of commercial loads of 
comparable quality. The major drawback of 
these dummies is that they cannot be used 
continuously with high-power transmitters. 
For short periods of time, say up to about 
two minutes, you can use these dummies 
with I0OW HF rigs but they will get hot. Ex¬ 
perience has shown that about two minutes 
of keydown at 80W will melt the solder on 
the dummy! 
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Feedback card 


by Bill Clarke WA4BLC 

The Drake SW8 
World Band 
Shortwave Receiver 

A constant companion, at home or on the go! 


R.L. Drake Company 
230 Industrial Drive 
Franklin OH 45005 
Telephone: (513) 746-6990 
Fax: (513) 743-4576 
Price Class: $599 


T here are table-lop SWL re¬ 
ceivers and there are 
portable SWL receivers. Being 
a hardware hound, I was nev¬ 
er very much impressed by 
portable SWL receivers. They 
always seemed lacking in 
size, weight, sound, etc. Then 
along came the new Drake 
SW8, a semi-portable SWL 
receiver. 

What is a semi-portable re¬ 
ceiver? First, the term semi¬ 
portable is mine, not that of 
the R.L. Drake Company, 
manufacturer of the SW8. 
Second, it is a receiver equal¬ 
ly at home on my radio oper¬ 
ating table as it is on a picnic 
table at a campground, on the 
roof of my car at the airport, or 
in a motel room. 

Physically, the SW8 is not a 
lightweight (it weighs a little 


over 10 pounds with batteries) and it certainly 
won't fit in your shirt pocket. But. it will per¬ 
form on a par with most table-model World 
Band receivers costing at and above its price 
class. 

For portable use. the SW8 uses a built-in 
41 • whip antenna or other external antenna of 
the user’s choice, and is powered by six “D" 
cells. For fixed use, the unit is powered by an 
AC adaptor and connected to the world via 
any number of antenna types that can be 
connected via PL-259 coaxial connector, or 
by wire-type terminal connector. 

Features 

The SW8 comes loaded with top-of-the- 
line features, yet is so very simple to look at 
and operate. The front panel consists of an 
ON/OFF VOLUME control, TONE control, 
TUNING knob and a multi-purpose key pad. 
It’s similar to its more expensive relative, the 
R8, but don’t let the simplicity fool you—this 
is a very powerful receiver. 

The Liquid Crystal Display (back-lit. amber- 



colored) shows: frequency, bar-graph-type S- 
meter, band, AGC, memory, clock, mode, 
bandwidth, and more. Readability is excellent 
due to the generous size of the display. 

The SW8 receives the shortwave, AM 
broadcast, FM broadcast, and AM aviation 
bands (Air Band). 

Receive bandwidths are panel-selected at 
2.3,4, and 6 kHz. making it easy to limit adja¬ 
cent channel interference. 

There are 70 programmable memories 
which will store all user-selected parameters 
including mode, frequency, bandwidth, and 
AGC. These memories can be selected by 
number or tuning control, and they can be 
scanned. 

A selectable AM synchronous mode re¬ 
duces the effects of fading. 

There is selectable (fast/slow) AGC. 

A large carrying handle doubles to hold the 
front of the receiver up, for viewing ease. 

There is AM squelch for the aviation band 
(on the rear apron). 

Direct digital frequency entry is possible 
via the keypad. 

It has an FM stereo headphone jack and 
an external mono speaker jack. 

Antenna selector switches on the rear apron 
allow the use of several different antennas. 

The Manual 

The operator's manual for the SW8 is ade¬ 
quate for most users, but it is lacking in spe¬ 
cific technical information, block or schematic 
drawings, and an explanation of the theory of 
operation. However, the operational instruc¬ 
tions are very complete, and at no time was I 
at a loss in the operation of the receiver. 

A convenient log for listing the pro¬ 
grammed memories is included in the back of 
the manual. 

Operating the SW8 

I found the SW8 very easy and enjoyable 
to operate. Simplicity is the best word to de- 
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scribe its operation, but do not equate sim- Although not 
plicity to limited performance. tenna connectoi 

For testing purposes, I used a Carolina tion and provid 
Windom antenna (available from The Radio VHF antennas 
Works, 804-484-0140) at my station location, ohm shortwave 
and a selection of active antennas for Note: Although 
portable use. In general, I found the built-in net, this unit a. 

whip antenna to be of limited use for world- antenna termim 


Although not used in this test, the #2 ai 
tenna connector is designed for wire termin 
tion and provides connection for 300 oh 


again I noted that th 
ally jump out at me. 
The 70 memory Ic 


VHF antennas and a choice of 500 or 50 grammed and will store frequency, mode, 
ohm shortwave antennas. [Manufacturer's bandwidth, AGC setting, attenuator selec- 
Note: Although it is not marked on the cabi- tion, and synchronous detector (if chosen). 
net, this unit also has a balun on the VHF When a memory is selected, the tuning knob 
antenna terminals. You can attach a 75 ohm can be used to tune up or down from the 


3, however, excellent for antenna by connecting one lead to either ter- memory frequency. 


AM and FM broadcast and the Air Band. 

I was first impressed by the receiver's ex¬ 
cellent tonal quality. There is a real presence 
to the sound reproduction and the TONE 
control has real authority. Voices seem to 


The receiver is very quiet, with no dis¬ 
cernible internally-generated noise from the 
microprocessor (an unfortunate side effect 
too often heard in modern receivers). 

There are three methods of direct frequen¬ 
cy selection on the SW8: 

1. Selection can be made by man- u 
ually rotating a tuning knob. 

2. Or, press the UP or DOWN fre- £ 

quency buttons that step through the 
bands at 10 kHz or 9 kHz (se- WG 

lectable on the AM broadcast band), ( 

100 kHz on the shortwave bands 

and FM broadcast band, and 12.5 ““ 

kHz on the Air Band. Digital readout is dis- 


I. minal and the other to ground.] 

r's ex- The beep tones produced when the keys 
sence are pressed helps to monitor what the receiv- 
rONE er is doing. For example, the beeps are cod- 
em to ed by length and note to indicate different 
functions or error conditions, 
o dis- My test site is located about 14 miles from 
m the two regional airports (one shared with a mili- 
effect tary reserve unit). I found no problems in re¬ 
ceiving most aviation-related communications 
iquen- using the built-in whip antenna. For a quick 


“It does its job very well and has 
outstanding audio. It will serve 
well on a desk, and being portable 
only makes it more versatile.” 


Scanning is done by memory block, by 
time. There are six blocks of 10 memories 
each. Each frequency is checked for five 
seconds. Memory positions can be tagged 
for SKIP, and will not be checked during 
scanning. 

The internal clocks (two 24-hour units) al¬ 
low for local and UTC time to be selectively 
displayed. I set them to WWV, and when I 
rechecked them two weeks later, they were 
on the money. The times can be set to act as 
a clock radio with wake-up and 
good-night features, or as event fea- 
tures capable of selecting specific 
q memories at user-programmed 


check of the current weather conditior 


jaration for this review I found 
SW8 could easily become a con- 
it companion. It was my alarm 
w to the world, monitor of the HF 


played to 100 cycles. Stepping is continuous airports, I switched to the Automated Termi- amateur radio bands, airport buddy, and re 


while either button is held down. 

3. Also, you can use direct digital entry via 
the keypad. This is extremely handy for quick 
movement from one frequency to another. 
Strong adjacent channel interference can 


nal Information Service (ATIS) frequency. producer of Country 

When listening to international broadcasts tired of all else. 

I found that the choice of bandwidths aided 

considerably in interference elimination. Also, Recommendation 

there were times when I used the ATT con- Drake has done a 


be reduced by use of the ATT (attenuate) trol. The fidelity from the speaker was very receiver. It does its job very well i 

control and proper selection of bandwidth. To pleasing to me, particularly when listening to standing audio. It will serve well 

some extent the audio TONE control will help music (true not only for shortwave, but for lo- and being portable only makes it 
also. cal broadcast also). The AM SYN- tile. 

The receiver selects the proper antenna for CHRONOUS feature does very well in reduc- I do, however, have two recorr 


the band chosen, based upon selections 
made from switches on the rear apron. For 
example, I connected the Carolina Windom to 
the SO-239 connector as antenna one and 
switched the shortwave antenna select switch 
to #1. I then put the FM/air antenna select 
switch on whip. Thus, when changing from 
shortwave to FM broadcast or the Air Band, 
the receiver chooses the correct antenna. 


irtg the effects of fading; however, the receiv- for improvement to the re 


er's frequency must be set very accurately 
for proper use. If you set the frequency incor¬ 
rectly. you will be reminded by a whistling 
sound. 

Using SSB (single sideband), I was able to 
listen to the amateur radio bands. This al¬ 
lowed me to monitor the various nets I partic¬ 
ipate in, while away from my station. Here 


1. Provide a means of covering the selec- 
or switches on the rear apron to make them 
lirt- and sand-proof. 

2. Install a preamp for use with the built-in 
vhip antenna when tuning the World Bands. 

Overall, I can comfortably recommend this 
eceiver. It does what it is supposed to, and 
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Specifications 

Frequency Range 

500-30,000 kHz (0.5 - 30 MHz) 

87-108 MHz (commercial FM band) 

118-137 MHz (aviation band) 

Modes 

AM, USB, LSB modes (0.5-30 MHz) 

AM mode only for 118-137 MHz 

FM mode only for 87-108 MHz 

Sensitivity 

SSB: <.5 pV (.5-30 MHz) 

AM: <2.0 pV (.5-30 MHz) 

AM: <4.0 pV (118-137 MHz) 

FM: <4.0 pV (87-108 MHz) 

Frequency Stability 

+/-10 ppm (0-50 degrees C) 

Frequency Accuracy 

#+/-100 Hz (at 25 degrees C) 

Selectivity AM/SSB 

6 kHz at -6 dB (<12 kHz at -60 dB) 

4 kHz at -6 dB (<9 kHz at -60 dB) 

2.3 kHz at -6 dB (<5 kHz at -60 dB) 

IF Frequencies 

AM/SSB 

1st IF: 55.845 MHz 

2nd IF: 455 kHz 

FM 

1st IF: 10.7 MHz (single conversion) 

Image Rejection 

>60 dB (.5-30 MHz) 

>60 dB (118-137 MHz) 

>50 dB (87-108 MHz) 

IF Rejection 

>80 dB (1st IF) 

>80 dB (2nd IF) 

Dynamic Range 

>95 dB at 20 kHz spacing SSB 2.3 kHz bandwidth 

IP3 Intercept Point 

>+10 dBm at 20 kHz spacing 
>-20 dBm at 5 kHz spacing 

AGC Performance 

Threshold 1.0 pV 

Attack Time 1 mSec 

Release Time Slow: 3 sec 

Fast: 300 mSec 

<4 dB change in audio output for 100 dB RF input 
change, referenced from the AGC threshold point. 

Internal Antenna 

41" metal telescoping whip (all bands) 

Antenna Inputs 

0.5-30 MHz: SO-239 (50 ohm coaxial connector) 
or three-terminal compression connector for either 

50 ohm or 500 ohm and ground connection. 

87-108 MHz: 300 ohm balanced input 

118-137 MHz: 300 ohm balanced input 

Audio Output 

2.0 watts into 4 ohm speaker at less than 5% distortion 
with a 9 VDC supply voltage. Line audio output is 300 m 
Volts at 4.7k ohms. 

DC Power Requirements 

Input: 7-10 VDC at 1 amp. Can be supplied from AC 
Adaptor, external DC power supply, or (6) internal “D" 
cells. 

Operating Temperature 

00 to + 50 degrees C 

Weight 

10 lbs. (includes AC Adaptor, batteries NOT included) 

Dimensions 

11.5" x 5.25” x 13" (WHD) 

AC Adaptor 

Input 120 VAC at 15 watts, output 9 VDC at 1A 
(as supplied) 


gJCABLE X-PERTS, INC. 



) LOW LOSS "q T 8 0 S ^ ABLe 



MORE ITEMS STOCKED... 

CABLE A WIRE CUT TO YOUR SPECIFIC LENGTH! 

ORDERS ONLY: 800-828-3340 


TECH INFO: 708-506-1886 

FAX: 708-506-1970 2E 
113 McHenry Rd., Suite 240 «« 

Buffalo Grove, IL 60089-1797 
For Complete Literature Mall SASE 


Isn't Your Radio Worth The Investment? 

Protect It With 

A THE PACK-IT 

FROM TRANSEL TECHNOLOGIES 

■ SSI HANSEL 

W Technologies 

Protect your HT's, Cellular 
Phones, Pagers, and any other devices you 
carry that may be subject to damage. 

The PACK-IT Is made of 1/4" neoprene 
material which Is safety belt sewn to the 
nylon protective backing. The PACK-IT 
doesn’t trey like many other materials and 
Is sate to wash whenever needed. 

The strap and 2” beltloop is made from 
commercial grade webbing and Is secured 
in the front with a Velcro hook and loop 
assembly. 

The PACK-IT doesn't wear the radio like 
leather and protects the radio from the 
small tails which occurs in everyday 
usage. The neoprene material is a cushion 
material which not only covers the radio 
but also protects it. Various sizes 
available so call for the size to fit your 
need. 

Made In The USA! 

$1 5.95 + $3.00 S&H 
1 (800) 829-8321 

Dealers Welcome 
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Number 9 on your Feedback card JPS Communications, Inc. 

PO. Box 97757 
Raleigh NC 27624-7757 

by Larry Antonuk WB9RRT Telephone: (919) 790-1048: Fax (919) 790-1456 

Order line (800) 533-3819 
Price Class: S249.95 


JPS Communications’ NRF-7 

Clean up your audio with state-of-the-art DSP! 


Iipeal hams don't use audio filters.” This 

It was the prevailing wisdom, at least until 
a few years ago. If you were using an "add¬ 
on" audio CW filter, for instance, it simply 
meant that you were too cheap to spring for 
the optional narrow crystal IF filter that went 
into your rig. Even worse, it might have meant 
that your rig was so cheap that it didn't even 
have an option for different IF bandwidths! 
Heavens! 

A narrow crystal IF filter was obviously the 
way to go—as long as money wasn’t a con¬ 
cern. An IF filter would produce steeper 
"skirts" than an audio filter, and prevent adja¬ 
cent signals from overloading the AGC circuits 
and wiping out your receiver entirely. Audio fil¬ 
ters were also prone to "ringing." While they 


might enable you to pick signals out of a pile- 
up. the very act of listening to a cheap audio 
CW filter for an entire contest could drive an 
operator bananas. (Imagine listening to some¬ 
one hitting a steel pipe with a wrench—with 
your head underwater.) 

It’s hard to get rid of preconceived notions, 
but audio filters are not what they once were. 
The main reason, of course, is that it's now a 
digital world. The NRF-7 from JPS Communi¬ 
cations makes use of technology that was 
non-existent (or economically unavailable) just 
a few years ago. But what makes a digital au¬ 
dio filter better than a conventional analog au¬ 
dio filter? 

The main function of a filter is just what the 
name implies—it filters out unwanted signals. 


An IF filter does this at the IF frequency by 
providing a low impedance at the main IF fre¬ 
quency, and higher impedance as the fre¬ 
quency varies from the center frequency. Ob¬ 
viously. the faster the impedance goes up as 
the frequency varies from the main IF fre¬ 
quency, the sharper the response of the filter 
(the steeper the “skirts"). In other words, the 
sharper the filter response, the thinner the 
“slice” of band that the filter will pass. 

An audio filter works in a similar manner, 
except that it operates on the audio tones 
from the speaker rather than the IF frequen¬ 
cies. For instance, an audio filter configured 
for CW might have a center frequency of 
800 Hz. It will provide little or no attenuation 
at 800 Hz. but the attenuation will increase 


WE DON'T BUILD THE MOST, 
WE JUST BUILD THE BESTl 


Our LM-470D is now re-designed 
to hold 15 ft. of antennae at 
70 mph! 

Tri-Ex builds the finest in crank- 
up, free-standing or guyed towers. 
All towers are complete with rigid 
concrete base mount. 


CAU FOR DISCOUNTS ON SELECTED MODELS! 



TOWER CORPORATION 


7182 Rasmussen Ave. • Visalia, CA 93291 
Celebrating our 40th year 

with the best values ever! 


TO ORDER CALL TECH SUPPORT 

800-329-2393 209-651-7859 


FAX 209-651-5157 
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POWER AMPS 
& PREAMPS 


AM & FM 2.0 Mhz -1.2 Ghz, 2.0 Mhz - 2.3 Ghz 

$75.00 to $450.00 

Special Power Amplifiers for "Rabbit" Linear 

ATV Transmitters - Transceivers - 
Down Converters 70 CM Up 
HTS Systems - "900 Mhz" 10-15 W. Output 
FM 

Bricks on Boards 2 Mtrs. through 1.2 Ghz 
Others products inc. ATV samplers 
Write or call for catalog 
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greatly at 750 and 850 Hz, increasing as 
the tones move away from the center frequen¬ 
cies. 

The ideal filter would have attenuation that 
would increase to infinity as soon as the de¬ 
sired cutoff frequency was reached (a vertical 
“skirt"). In the reality of analog circuitry this is 
not possible, due to circuit design considera¬ 
tions, component tolerances, and financial 
problems. In either the IF or the audio filter, 
then, the attenuation increases gradually, 
rather than sharply, as the frequency moves 
off from center frequency. But what if we didn't 
have to deal with the design problems of fil¬ 
ters made with toroids, or active 1C circuits? 
What if we were just dealing with numbers? 
As an example, what if instead of filtering the 
audio signal we just fed it into an analog-to- 
digital converter, and wound up with a stream 
of numbers? We could then analyze the 
stream of numbers and determine what was 
useful, and what wasn't. 

In our CW example, we could just check 
and see what numbers were part of the 750 to 
850 Hz bandwidth that we desired. If a num¬ 
ber came along that wasn't part of this de¬ 
sired slot, we'd just toss it out. We could then 
feed the stream into a digital-to-analog con¬ 
verter, and reconstruct the audio. A micropro¬ 
cessor would be able to make the necessary 
decisions at an extremely fast rate—much 
faster than the audio frequencies involved. In 
addition to decisions on bandwidth, the sys¬ 
tem can also identify unwanted carriers or 
white noise, making for an exceptional filtering 
system. 

Features 

The preceding discussion provides an ex¬ 
tremely simplified explanation of Digital Signal 
Processing (DSP), the main component of the 
JPS NRF-7. This is the equivalent of saying 
“Exploding fuel makes an automobile move." 
It’s true, but somehow you get the sense that 
it's a little more complicated than that. The 
best part about DSP is that you don’t really 
have to know anything about Fourier trans¬ 
forms and sampling rates to appreciate it— 
any more than you need to know about fuel 
injection in order to drive to work in the morn¬ 
ing. As a matter of fact, installation of the 
NRF-7 is a lot easier than driving to work in 
the morning. RCA-type jacks on the rear of 
the unit connect to the receiver output and the 
speaker, and a coaxial power plug is used to 


provide 12 VDC to the unit. Once hooked up. 
the front panel power switch controls the 
on/off function, a mode switch lets you select 
the type of filtering to apply, and a bypass 
switch lets you take the filter in and out of the 
circuit. 

The 10-position mode switch allows various 
combinations of SSB and CW filters, both 
wide and narrow, along with notch, peak, and 
data filters. Filter use is best accomplished 
by first leaving the filter out of the circuit, and 
tuning in the desired signal. A front panel 
signal LED provides a means of determining 
if the signal is in the desired passband—sim¬ 
ply tune until the LED flashes along with the 
signal of interest. At this point, select the 
proper mode and press the bypass button, ac¬ 
tivating the filter. The LED will continue to 
blink along with the desired signal, but the 
vast majority of surrounding signals will be 
gone. (When listening to a CW signal in 
a pileup. it's difficult to remember that the 
BYPASS button is hooked to your filter. It 
seems more like it's hooked to the power 
plugs on all of the offending transmitters!) Ob¬ 
viously, the filter can be left in as you tune 
along, but It’s nice to put it in and out of circuit, 
if only to keep in mind how much of a dramat¬ 
ic difference it makes. CW operators will have 
a choice of 400, 800, or 1000 Hz center fre¬ 
quencies to accommodate rig variations and 
personal preference. 

In addition to the CW and SSB modes, the 
NRF-7 also has a DATA mode. This mode us¬ 
es a passband of 500 Hz, centered at 2200 
Hz to accommodate standard RTTY mark and 
space tones. The DATA mode is just as im¬ 
pressive as the CW mode. During tests of the 
unit during a recent RTTY contest, it was im¬ 
possible to tune in more than one signal at a 
time, even in intense pileups. 

The other two modes available are PEAK 
and NOTCH. The PEAK mode provides a 
constantly varying peak around whatever sig¬ 
nal happens to be in the passband, reducing 
the audio bandwidth to the minimum required 
for the given signal. 

The NOTCH function is one of the more in¬ 
teresting features on the filter. Your first re¬ 
sponse after flipping to the NOTCH position 
might be “Hey . . . where’s the notch adjust¬ 
ment??’ In other words, how do you adjust 
the frequency of the notch? Well, you don’t. 
The DSP chip knows what a carrier sounds 
like, and simply removes it. Or them. No trying 


to fiddle with the notch control, or shifting the 
receiver IF—the tones just disappear. As a 
matter of fact, tune to a CW pileup, hit 
NOTCH, and all you’ll hear will be a series of 
clicks. The DSP circuitry gets rid of all of the 
tones in the audio, leaving just a short click as 
the filter starts to kick in. Obviously, this 
means that there is no way to use the NOTCH 
filter in the CW or DATA modes, but due to the 
performance of these filters the NOTCH filler 
isn't necessary. 

The only drawback noted in the entire 
review process relates to the fact that the 
NRF-7 is designed to be placed in-line with 
the speaker audio. In fact, it has a built-in 2 
watt amplifier to drive the speaker you discon¬ 
nect from your rig (and headphones, via the 
front panel jack). This works well for the CW 
and SSB modes, but for us RTTY fans it pre¬ 
sents a problem. Audio from the filter needs to 
be passed to the RTTY decoder, such as a 
PK-232, but then there’s no way to hook up a 
speaker. If you normally use headphones this 
doesn't present a problem, but you may have 
to hook up a small switching or pad arrange¬ 
ment to make things work with both a speaker 
and decoder. A second output port on the 
NRF-7, perhaps at line level, would have 
made interfacing a little easier for AMTOR, 
RTTY and HF packet types. Provisions are 
made, however, for changing the input 
impedance to a high or low level by on-board 
resistor changes. 

The only other shortcoming is the fact that 
the NRF-7 is indeed an audio filter. While it 
can do some truly amazing things with receiv¬ 
er audio, it won’t help the actual selectivity of 
the receiver. In other words, you might be 
carefully separating two QRP CW signals 
when some guy kicks in his kilowatt, 200 Hz 
up the band. Your QRP signals are history. In 
the same manner, the unit won't make up 
for front-end deficiencies in a cheap receiver. 
The NRF-7 is pretty amazing, but it won't do 
miracles. 

Documentation 

Documentation with the unit is adequate, 
even more than might be needed due to the 
simplicity of operation. A troubleshooting 
chart Is included, listing most of the basic 
problems likely to be encountered when first 
hooking up a perfectly good unit—-the plug-in 
power supply is bad, you've used the wrong 
audio plug, the speaker connections are tar¬ 
nished, etc. 

If things are a little more serious there is a 
schematic included, but It covers only the 
power supply and audio input/output sections. 
(The actual Digital Processing Section is 
shown only as a block diagram since, accord¬ 
ing to the manual, the digital section is “virtu¬ 
ally impossible to troubleshoot without highly 
specialized equipment." Well, sure, but what 
isn't these days?? As it turns out, the factory 
will send a complete digital schematic to any 
product owner who is interested enough to 
ask for one. in any case, there’s no reason to 
be overly concerned with repairs—the NRF-7 
is very well built, and is covered by a one-year 
parts and labor warranty. B 
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The Coleman 
(Mini)-Kilowatt 

Extend your station’s working range for next to nothing. 

by Steve Katz WB2WIK/6 


W henever you use a lengthy transmis¬ 
sion line to connect a radio to an an¬ 
tenna. you can expect to encounter consider¬ 
able loss. Even the very best commonly- 
availablc cable for UHF/SHF pioneers (7/8" 
diameter hardline) is costly, heavy, requires 
expensive connectors, and still has measur¬ 
able losses. Most of us, even those with mul¬ 
tiple fcedlincs and limited budgets, aren’t 
using cable that good. We're using RG8/U. 
RG2I3/U. 9913. 9086, 9096. or some simi¬ 
lar 0.405"-diameter 50 ohm transmission 
line which is nearly lossless at lower fre¬ 
quencies. but measures more loss than most 
of us would like to have at VHF or UHF. 

If you’re using 50 feet of fcedline. it's 
probably no big deal unless you’re operating 
at 1.2 GHz or higher frequencies. But if your 
setup is anything like mine, you're using 
hundreds of feet of coax to feed each anten¬ 
na because you have a tall tower or antennas 
far away from the shack. Thus, you are 
undoubtedly encountering considerable 
feedline loss, which limits your station's 
capabilities. 



Most satellite enthusiasts and moon- 
bouncers use masthead preamplifiers to 
boost received signal levels at the antenna 
feed point, thus overcoming transmission 
line losses on receive. But even these folks 
rarely locate their transmitters at the anten¬ 
na. which in many cases could boost trans¬ 
mitted ERP (effective radiated power) by 3 
dB or more, because the transmitting equip¬ 
ment is more bulky and normally not weath¬ 
erproof. Who wants two inches of water in¬ 
side their $500 transmitter? 

My Solution 

Luckily, there is a solution to this prob¬ 
lem. and it's easier than you might think. I 
have a VHF simplex autopatch installed at 
my home. It uses a conventional 2 meter FM 
rig and a simplex patch interface between 
the rig and the telephone line, and allows me 
to make non-business, no-cost telephone 
calls from my car as long as I’m within 
range of my home station. (In my case, this 
can be a large radius, since my home station 
antenna is quite high.) The problem is, the 
patch gear is set up in the shack, while its 
antenna is atop a 40-foot tower, up on a hill 
behind my house. This means using a trans¬ 
mission line more than 250 feet long. I could 


have put the whole "patch” station up on the 
hill, closer to the antenna, but this would 
mean losing local control of the rig. There 
are new. very costly radios that allow full re¬ 
mote-control of all functions, but I don’t 
own one of these and didn't want to shell 
out more than $1,000 for a radio that doesn’t 
work any better in most respects than my old 
$250 rig. Plus. I don't know how well the 
radio would work if installed in a severe en¬ 
vironment (like outdoors). It doesn’t gel 
very cold here, but it does get mighty hot. If 
I installed a rig inside a weatherproof box it 
might reach 150 degrees F or higher on a 
sunny day. even if the box were well-venti¬ 
lated. 

My situation isn’t unusual. Many of us 
hams use antennas located a distance from 
our homes, and some of us have really tall 
towers. In either case, a long and lossy fced¬ 
line is required. Here’s my solution: 

I purchased a Coleman 28-quart cooler 
with a tight-sealing lid for $20 at a local dis¬ 
count store. It was just large enough inter¬ 
nally to house a solid-state power amplifi- 
er/RX preamplifier combination and a 12V 
power supply. Thermos. Igloo and others 
make similar coolers. Shop around for your 
own deal. Even huge coolers with 40-quan 
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tion is held in place with an internal thread¬ 
ed PVC nut. The exit point is weather-sealed 
with window caulking, just like the vents. If 
you use similar procedures, be sure to allow 
at least 12 hours for the caulking to fully 
cure before proceeding with other work. 
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and from the equipment contained by the 
cooler, I used 2-1/2" diameter PVC water 
fittings. A short, straight section of threaded 
PVC pipe passes through the rear wall of the 
cooler and joins to a 90-degree PVC elbow 
attached to it on the outside of the cooler. 
Since 1 used pre-threaded PVC, this just 
screwed together. If you can’t find threaded 
PVC accessories, use unthreaded pieces and 
glue them together with the specialized ce¬ 
ment sold just for this application. The out¬ 
side elbow faces downward to prevent rain 
from entering, and is large enough internally 
to pass three or four cables. The hole for the 
PVC inlet/outlet pipe was also quickly cut 
with my jigsaw, and the straight PVC sec¬ 


Plioto C. Inside the cooler, with the 12 volt power supply and the 80 watt amp/preamp in¬ 
stalled. Everything fit with room to spare. A larger cooler could likely accommodate a real 
kilowatt amplifier. 


or larger capacity cost less than $40. They 
are all thermally insulated, reasonably 
weathertight, and rugged enough to be in¬ 
stalled outdoors permanently. 

Because these coolers are normally sealed 
tight when their lids are closed, heat generat¬ 
ed by the equipment they contain will build 
up to destructive levels unless some provi¬ 
sion is made for cooling. I purchased a cou¬ 
ple of small vent covers which had louvers 
and metal screening already preattached. Af¬ 
ter cutting suitable vent holes in both sides 
of my cooler, I installed the vent covers over 
these holes with the louvers on the outside 
and facing downward, to prevent rain from 
entering the vents (see Photo A). These vent 
covers cost 99 cents each at a local discount 
home supplies store. After cutting a 4” di¬ 
ameter hole in each side of the cooler using 
a portable jigsaw (the cooler materials cut 
very easily—they’re just PVC and styro¬ 
foam), I mounted the vent covers using four 
2-1/2" #8 stainless-steel bolts each, with 
lockwashers and nuts inside the box. Then I 
used weatherproof window caulking com¬ 
pound (GE. Dow, DAP or whatever, from a 
tube) to caulk all around the small cracks be¬ 
tween the vent covers and the cooler itself. 

I mounted a small cooling fan inside the 
cooler, over one of the vent holes, to exhaust 
air out that vent (see Photo B). When the 
cooler cover is closed, the fan draws outside 
air in the opposite vent and blows air out the 
vent over which the fan is located. This 
means the temperature inside the cooler will 
always be about the same as the air tempera¬ 
ture outside. (Those of you living in ex¬ 
tremely cold climates might wish to block 
the vents off during the winter season and 
then open them during the summer. Another 
option would be to add some type of heating 
unit to the project.) 

See Photos C, D and E. To allow access to 


Installing the Electronic Guts 

Once the vent covers, fan and PVC pipe 
are in place and the caulking is cured, it is 
time to install the electronics. I used a Mi¬ 
rage B108G 2 meter power amplifier/RX 
preamplifier combination. This “brick” runs 
80 watts output power when driven by 10 
watts, and contains an RF-switched GaAs- 
FET receive preamplifier with about a 1 dB 
noise figure. It requires about 12 amperes at 
13.8 volts DC for power when transmitting, 
and I used a Kenwood power supply I hap¬ 
pened to have on hand. An Astron RS-20 or 
similar commercial unit would have done as 
well and also fit in the box. The DC power 
supply requires only about 3 amperes at 117 
VAC for line power, so it can be supplied by 
a very long #12 or #14 gauge line cord. 

There’s no sense in putting the amplifier 
in the field and running DC power up to it, 
since the DC load current is so high. My 
modest little 80 watt (output) amplifier 
“brick” requires 12 amperes, and a larger 
solid-state amp will require much more. 
(The popular 160-170 watt bricks all con¬ 
sume about 25 amperes at 13.8 VDC.) If I 
had run DC from the shack all the way up to 
the box, I would have needed #10 copper 
conductors as a minimum, preferably #8 or 
#6. This is very heavy and costly wire that 
isn’t even commonly available in paired 
conductors with a weatherproof covering. 
By putting the DC power supply in the box 
with the amplifier, I could use inexpensive 
#12 or #14 outdoor AC extension cord, like 
that sold for outdoor garden tools (electric 
lawn mowers or hedge clippers). Two 100- 


Photo D. Close-up view of the cables exiting the PVC pipe feed-through. The gaps in the pipe 
are filled with foam-rubber gasketing material, my “Black Widow Protection. ” 







Pliolo E. The completed Coleman (Mini)- 
Kilowatt as it sits an the gmund alongside 
the base of the antenna tower to which it's 
connected. 

fool extensions cost only $26 total and these 
are very weatherproof, with a tough rubber 
jacket that even resists garden "critters" with 
sharp teeth! (Note: For a permanent installa¬ 
tion that meets existing electrical codes, 
you'd need to use wiring inside a metal con¬ 
duit. But I consider my installation "tempo¬ 
rary." like using an electrically-powered gar¬ 
den tool, and therefore use outdoor exten¬ 
sion cords instead. In a semi-rural area, any¬ 
one can gel away with this.) 

As you can see in the photos, everything 
fit in the box quite nicely. Before installing 
the cooler at the antenna site. I checked it for 
water leaks (with the cover closed, of 
course!) by spraying it with a garden hose 
from various angles. I found the cover did 
leak a bit. and there was no place for water 
to exit the box. so I drilled half a dozen 1/4” 
holes in the bottom of the box. at the lowest 
points inside the container, to allow any wa¬ 
ter that leaks in to exit quickly. A second 
“garden hose" lest revealed that this solution 
was a good one. Another solution might be 
to use duct tape to seal ihe lid of the cooler 
once it’s closed, and not drill any "weep" 

This whole project took maybe an hour to 


complete, not including the 12-hour cure cy¬ 
cle for the caulking, and cost S35 (not in¬ 
cluding the electronic equipment). After in¬ 
stalling the cooler “up the hill” near the base 
of the autopatch antenna lower, and having 
the AC line cord plus the coaxial input and 
output lines routed through the PVC elbow 
and connected. I pushed some foam-rubber 
weatherstripping material into the remaining 
voids in the PVC pipe. This was done in 
hopes of keeping insects out of the box. Tiny 
insects like fleas or gnats might still enter 
through the holes in the window-screening 
material at the vents, but I was more con¬ 
cerned with black widow spiders, common 
in these parts. Black widows are too large to 
pass through the window screens, but 
might’ve entered the PVC pipe. I don’t want 
any “surprises" the next time I open the lid 
of the cooler! 

To keep the cooler from moving much 
during an eanhquake. or from disappearing 
altogether in the event "visitors" with van- 
dalous intentions happen to spot it in my 
yard. I attached the box to a nearby irriga¬ 
tion pipe (3/4“ galvanized—pretty strong 
stuff) with a steel bicycle anti-theft cable, as 
shown in Photo E. using a padlock. If you 
install your Coleman (Mini)-Kilowatt in an 
unprotected yard or alongside your tower, 
you might consider taking some similar 
precaution. 

The Results 

Was this small project worth the effort? 
You bet it was! My original autopatch sys¬ 
tem. with a rig running 40 walls in the shack, 
had an effective radiated power of 60 walls, 
factoring in fecdline loss and antenna gain. 
By adding the remote amplifier, its ERP is 
now 260 watts, a 6.4 dB improvement. Had I 
located the same amplifier in the shack, in¬ 
stead of near the antenna, the resultant ERP 
would have been 115 watts, or 3.5 dB less ef¬ 
fective power. Now I have only about 0.8 dB 
fecdline loss between the amplifier and the 
antenna, whereas with a shack-mounted am¬ 
plifier the loss would be 4.3 dB. 

And how about on receive? With the 
shack-installed rig, my receiver sensitivity 


was 0.48 pV for 20 dB noise quictina (this 
is 0.28 (iV. degraded by 4.3 dB of transmis¬ 
sion line loss). Now. with the remotelv-lo- 
caled preamp in the B108G. my receiver 
sensitivity is 0.32 pV for 20 dB quieting. 
This is a receiver sensitivity improvement of 
3.5 dB. The system can now "hear" much 
weaker signals than it could before. Had I 
installed the receiver preamp in the "shack." 
the resulting improvement would have been 
essentially zero, since the preamp noise fig¬ 
ure and the original rig s noise figure are 
about equal. (No amount of preamp gain 
makes any difference unless the noise figure 
is improved.) 

In all. I’ve improved my system perfor¬ 
mance by 7 dB: 3.5 dB on transmit, and 3.5 
dB on receive. The difference in working ra¬ 
dius for the autopatch system described is 
several miles. I can now access and hear the 
“patch" from many places farther away than 
previously. All this improvement cost was 
$35 for the cooler, modified as described, 
and $26 for extension cords to power the 
equipment. A mere $61 total investment. I 
could have raised the antenna another 50 
feet to yield a similar improvement, but al 
10 times the cost. 

Whether you have an autopatch system, 
or just want to extend your working range 
for normal simplex modes (FM. SSB. pack¬ 
et. etc.), remoling your final power amplifier 
and receiver preamplifier will help. One pre¬ 
caution I should mention is to be sure the 
AC extension cord is plugged into a "GFI" 
outlet, or protected by a GFI circuit-breaker. 
GFI stands for "ground-fault interrupter." 
and this is not only prudent for any AC pow¬ 
er line used outdoors, but is an electrical 
code requirement nearly everywhere. A GFI 
might occasionally "trip" on rainy days, ren¬ 
dering your remotely-located equipment 
powerless until it's reset, but the protection 
afforded against accidental electric shock is 
well worth the possible nuisance. 

I don't know about you. but I like almosi- 
free station improvements. I picked up 7 dB 
for $61. This is $8.71 per dB. an excellent 
return on investment. And after all. this is 
only a hobby. S3 


MORSE CODE MUSIC! 


SENSATIONAL NEW WAY TO LEARN 

CODE—Do Aerobics, Sing, Jog, or Drive 

while learning code! A fun & easy way to 

learn or retain Morse Code skills. Now the 
secret is yours with this amazing syncronized 
breakthrough! Great for Novice, Technician 
or the classroom. Order: 

“THE RHYTHM OF THE CODE” 
Version 2 cassette todayl 
Send $9.95 and well pay the shipping to: 

KAWA RECORDS 

P.O. Box 319-ST 
Weymouth, MA 02188 

Overseas please add S2.00 tor air mail. 

MA residents add 5% sales tax. 
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ONV SAFETY BELT CO. 

P.O. Box 404 • Ramsey. NJ 07446 

800-345-5634 


ONV Safety Belt With Seat Harness 

'^LJ! \ $89.95 

OSHA 
We Ship 
Worldwide 
Order Desk Open 
7 Days/Week 
ONVTool Pouch *15.95 
Add *4.00 For Handling VISA M/C CHECK I 
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Autopatch* Reverse Autopatch 
• User Programmable CW ID, 
Control & User Codes & Timeouts 

Manual with schematics • 90-Day Warranty 

Wired & Tested w/ manual.... $239.95 

D Micro Computer Concepts 
8849 Gum Tree Ave. 

—] New Pon Richey, FL 34653 

□ 813-376-6575 
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Rrn loop 


Number 12 on your Feedback card 


Marc I. Leavey M.D.. WA3AJR 
6 Jenny Lane 

Baltimore, Maryland 21206 

How RTTY Works 

I am constantly reminded by your 
correspondence that many "RTTY 
Loop" readers have not been in digital 
communication these past lew 
decades. Even some of you old-timers 
(whose original ham tickets pre-date 
my birth certificate) are just now bare¬ 
ly getting started in RTTY. packet, or 
the like. Thus. I often find more basic 
questions mingled in with letters about 
this or that program, computer, or 
piece of equipment: such as "Just how 
is RTTY transmitted, anyway?" This 
month’s column is addressed to that 
segment of the readership. To those ol 
you who already know all this, you are 

excused. For those who want a quick 

refresher, jump to the end of the arti¬ 

cle. The rest of you. here we go. 

Unlike CW. where the various let¬ 
ters of the alphabet, figures, punctua¬ 
tion. and special funcfions are repre¬ 
sented by groups of long and short 
signals ranging in length from one unit 


Amateur Radio Teletype 


(the letter E) to 20 or more, the vari¬ 
ous forms of radioteletype each use a 
unique vocabulary of alphabets. While 
none of these alphabet sets is exactly 
the same, they each share one char¬ 
acteristic. Within each set, each char¬ 
acter is precisely the same number of 
bits as any other. 

The two most common alphabet 
sets used are the five-level code com¬ 
monly called "Baudot" (but more prop¬ 
erty called "Murray"), and the seven- 
level code commonly called ASCII, 
which is also represented as an eight- 
level scheme in some circles. 

Having established that, the next 
problem is how to send these codes 

along a radio circuit The most direct 

means would be to key a CW transmit¬ 
ter directly with the TTY pulses. The 
result is often called ’ON-OFF" keyed 
RTTY. ON-OFF keying was, in tact, the 
earliest method used to transmit TTY 
over the air. Advantages are related to 
simplicity in transmitting: merely hook¬ 
ing the teleprinter to the key jack. Re¬ 
ceiving is also easy, with simple de¬ 
modulation of a single tone. Disadvan¬ 
tages relate primarily to interference 


MoTron Electronics 

310 Gorfleld St. Suite 4 PO Box 2748 Eugene, Oregon 97402 


TxID-I 

Transmitter 
Fingerprinting 
System 

Now Shipping! 
FM/flM radio transmitters hove a unique Frequency 
versus time start-up characteristic-even radios of the 
same make and model. This ■fingerPrint* con be 
captured, stored and analyzed. Our exclusive TxlD 
Software and the patented technology of the TxlD-1 
IBM/Compatible circuit board can help you Identify 
the abusers on your repeoterl Or help you keep track 
of the number of radios per account on commercial 
repeaters. CTCSS and DlMf decoding, as well os 
Spectrum Occupancy and Deviation measurement 
features further enhance the system. 

CaB or write for a brochure with full details, 
additional examples, and technical specifications. 

TxlD-1 with Software $699.00 

ShlpplogWoodllog UPS Ground USft 58.00 
VboMCondAMEXocMpted. COD an cash or Momy Onto basis only. 

Government Purchase Orders accepted. 

Orders! (800)338-9058 

Info: (503) 687-2118 Fax: (503) 687-2492 _ 
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susceptibility and fading. A nearby CW 
signal can wipe out an ON-OFF RTTY 
station, and fading can remove letters 

A better way to send RTTY is by 
presenting a constant signal for the 
MARK, or resting, state and changing 
It in some way for the SPACE, or sig¬ 
naling, state. Changes may be intro¬ 
duced In amplitude, frequency, or by a 
superimposed modulating waveform. 
Direct amplitude modulation with the 
RTTY signal approximates ON-OFF 
keying, with all of its attendant flaws. 
Some fancy forms of modulation will 
be discussed at the end of this col¬ 
umn. but the two most-used ham tech¬ 
niques are FSK and AFSK. 

FSK 

In FSK or frequency shift keying, a 
carrier is shifted In frequency to corre¬ 
spond to the MARK and SPACE fre¬ 
quencies. Figure 1 (b) diagrams this 
nicely. Like those that follow, this is a 
redundant system. That is. information 
is obtainable by looking at either 
MARK or SPACE, even in the absence 

of the other one. Remember that in 

ON-OFF keying, if you lose the 
SPACE you have a steady MARK, and 
if you lose the MARK you have noth¬ 
ing! Transmission ol FSK is accom¬ 
plished by shifting the transmitter VFO 
in step with the RTTY signal, and re¬ 
ception by decoding either or both the 
MARK and SPACE. Done properly, 
this system is very immune to interfer¬ 
ence and. since fading normally af¬ 
fects only one of the MARK or SPACE 
frequencies at a time, proper use of 
the built-in redundancy makes fading 
no problem, either. The frequency shift 
Involved may be anything from kilo¬ 
hertz to fractions of a hertz, which 
might be more properly called “phase 
shift." In amateur circles, the standard 
shift these days is 170 Hz, while for 
many years, a shift of 850 Hz reigned 
supreme. 


AFSK 

Unfortunately. FSK presumes very 
stable transmitters and receivers. The 
level of shift is less than 1 kHz, and 
drift in the VFO of any significant de¬ 
gree would be intolerable. Early VHF 
transmitters could not maintain this 
degree of stability. Use of an audio 
tone, shifted in frequency in a manner 
similar to FSK. became the standard 
on VHF. Take a look at Figure 1 (c). 
This AFSK is quite useful in its own 
right and note that the MARK, which 
is the lower frequency in standard 
FSK, becomes the higher frequency in 
standard AFSK. 

Now. some fancy stuff. What il I 
send a pulse during each 22 ms win¬ 
dow which represents a bit at 45.45 
baud Baudot speed? By changing the 
pulse's amplitude or position within the 
window. I could encode MARK and 
SPACE with a decodable system. Fig¬ 
ure 1 (d) shows what I mean. Such 
Pulse Amplitude Modulation (PAM) or 
Pulse Position Modulation (PPM) is 
not used much in the amateur service, 
but it is neaL right? 

Overall, these techniques remain 
the standards, whether at that fabled 
45.45 baud Baudot or even at super¬ 
speed packet. With experience, one 
can even begin to appreciate the sub¬ 
tleties which make a RY sound differ¬ 
ent from a CQ. When you begin to 
copy straight text by ear. though, tell 

As always. I look forward to your 
comments, questions, and comments. 
On Delphi (username MARCWA3AJR), 
you will find the "RTTY Loop" Index 
and at least the first in the series of 
“RTTY Loop” software collections in 
the Radio SIG's data library. I often 
check in there as well, so feel free to 
leave me messages there. Email can 
be sent on Delphi, as well as Com¬ 
puServe (ppn 75036,2501), America 
Online (MarcWA3AJR), or via Internet 
(MarcWA3AJR@aol.com). Q 
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Michael Bryce WB8VGE 
2225 Mayflower NW. 

Massillon OH 44646 

There seem to be a lot of people 
who feel the same way I do about the 
Ten-Tec Argosy. The amount of mall I 

gosy tells me that we should take one 
more look at this surprising little rig. 


First. I would like to thank all those 
who have sent me copies of the Ham 
Radio article I mentioned earlier. That 
article was written by Cornell Drentea 
WB3JZO, and appeared in the 
NnuAmhAr IQftR issiia of Ham Raffia 


The article. "Upgrading the Ten-Tec 
Argosy." is must reading if you own 
one of the first Argosys built by Ten- 
Tec. Also, the January Issue of the 
ORP Quarterly, has an excellent article 
by WB3JZO with updates from his 
Ham Radio piece. 

Linear Amplifier Switching 

Although the Argosy can produce 
only 50 watts of RF output, you can 
use this rig with an external amplifier, 
provided you have some means of 
controlling the T/R function of the am¬ 
plifier. Ten-Tec used a small T/R mod¬ 
ule Installed inside the rig. That mod¬ 
ule. model 1126, is no longer available 


Decause you 
a handful of 
f oerfboard 


Low Power Operation 


shows the complete T/R switch tor an 
external amplifier. 

Its operation is very simple. When 
the T voltage goes +12 during trans¬ 
mit, it charges the 33 mF capacitor. 
This turns on the switching transistor 
and pulls in the relay. The capacitor is 
discharged through the delay control. 
Any time the Argosy goes Into transmit 
the relay will close. The contacts from 
the relay are routed to the "spare" 
phono jack on the rear apron. 



There are two mounting holes tor the 
original board: they will work just tine 
lor our home-brew circuit as well. The 


violet, red. and yellow. This plug is hid¬ 
den by the wire harness. Using an 
0.100 center header, you can just plug 
it in. Of course, you have to wire your 
header correctly to mate with the rest 
of the circuit This is the type of circuit 
I like, it's simple and oh so easy to get 

Improved RF Gain Control 

While neither the Argosy nor the 
Argosy II came with an RF gain con¬ 
trol, you can add your own. Ten-Tec's 
technical note TN2-525 is the official 
version of an RF gain control. If you 
use the values In the technical note, 
you'll end up with an RF gain control 


ranoe of the RF oain Dot. The MC13S0 E 


IF amplifier is controlled by a very nar- stalling an AGC switch into the Argosy 
row voltage range in the rig. This “RF is to unsolder D9 from R26 on the 
Gain" voltage is only 1.5 volts, the dif- IF/AF board (80785). A better method 


ference from 5.0 to 6.5 VDC applied to 
the MCI 350. The new RF gain control 
should provide 5 to 6.5 volts to the 


is to bring one side of R58 to a switch, 
with the other side of the switch 
grounded as shown in Figure 2. If you 


“Ifi you’re really into contests, 
or weak signal CW work, then 
you might want to check out 
this modification.” 


















busy. A small toggle switch might lit it 
you do some forward thinking before 
you start drilling. 

II you have not installed the RF 
gain control you can pass on turning 
ott the AGC. But by wiring the noise 
blanker on all the time you can use the 

time constants. Again, you don't want 
to turn off the AGC unless you have 
installed the RF gain control. 

Improved Noise Floor 

This modilication came from Cor¬ 
nell Drentea in his Ham Radio article. 
It's so simple I had to Include it in this 

The original Argosy has a very high 
noise floor. It's enough lo make weak 
signals impossible to hear. The noise 
came tram the BFO sidebands spilling 
over to the high gain audio amplifier. 
This "hiss" obscured signals below 
S3. The fix is simple: Change C34 
from 0.01 to 0.1. This change will 
reduce the hiss to a point you'll eas¬ 
ily hear without test equipmentl 
Capacitor C34 is located on the IF/AF 
board. 

Reduced Hum Pickup 

This has always been a problem 
with Ten-Tec rigs. The power switch 
runs 110 AC through the main chas¬ 
sis. High gain stages can pick up any 


stray AC and pass it from one stage lo 
the other. There are two fixes. Run the 
rig from a battery supply. Or. you can 
disconnect the AC control line from the 
power supply (internally, so the power 
switch inside the rig is dead) and use 
the main power switch on the supply 
to turn the rig on and off. 

You might want to try shielding the 
power line inside the Argosy with alu¬ 
minum foil. Copper mesh screen 
would be ideal, but that stuff is almost 
impossible to find anymore. Be sure 
you ground the shielding in several 
places to avoid ground loops. 


internal Keyer 

If you don't have the T/R control 
board inside your Argosy you can 
use that space to install your favorite 
electronic keyer. All you need to do 
is add the proper three-wire jack for 
the key paddles, and of course the 
keyer speed control. The popular Cur¬ 
tis keyer on a chip would be 
ideal. Several PC boards have been 
designed using this chip. Check avail¬ 
able ORP books for suggested Curtis 


keyer PC boards. 

Several of the modifications for the 
Argosy require the use of a dual con¬ 
centric pot. Mouser electronics carries 
some of the more common values. Di- 

The only problem is finding a set of 
matching knobs. You can use a set of 
knobs from Ten-Tec. They used dual 
controls on both the Corsair and the 
Argonaut II. but they won t match the 
ones used on the Argosy. Since Ten- 
Tec makes their own knobs, along with 
other stamped out pieces parts, you'll 
never find an exact match that Fits. 


Standby Current 

A higher-than-normal receive cur¬ 
rent may be traced to an improperly 
adjusted final PA bias. Although 
it's an adjustment that should not be 
touched, it's relatively painless to 
reset. All you need is an ammeter in 
series with the VCC line to the PA. Ad¬ 
just trimmer R1 on the PA board until 
the current is 30 mA. The trimmer is 
kinda hard to reach, so 


before you attempt this adjustment. 
More than likely, you'll find Ihe receive 

not, look at the bias adjustment. 

A Word of Caution 

Before you start digging inside your 
Argosy, be sure you know what you're 
doingl Some of the modifications pre¬ 
sented here and in the Ham Radio ar¬ 
ticle require the complete teardown of 
the rig. If you don't feel secure about 
such projects, then it's best to pass 
them by. If you want to try some of 
these modifications, install only one at 
a time. Test the rig for proper opera¬ 
tion before you start on the second 
modification. Test again and then 
move on until you're done modifying 
the rig. I can't say if all the modifica¬ 
tions presented here work—I haven't 
done too many of them on my Argosy 


Better-Sounding Argonaut II Audio 
I found that you can really make the 
Argonaut II sound much better just 
by using an external speaker. The one 
inside the rig is way too tinny-sounding 
for me. I use a Minus speaker 
from Radio Shack. The black metal 
one is just about the right height and 
style to match the Argonaut II. It’s 
too bad Ten-Tec did not offer an ex¬ 
ternal speaker for the Argonaut 11/ 
Delta II. Q 


“Before you start digging inside 
your Argosy be sure you 
know what you’re doing!” 


From the publisher of Monitoring Times comes... 


Salellite 

Times. 


The FIRST full-spectrum monitoring magazine for 
space! 



U.S. Subscription 

• One Year (6 issues) $16.95 

Offer Expires 12-31-94 
Regular subscription rate $19.95 


Are you looking for the best news, information and ideas you 
can get for monitoring satellites? Satellite Times covers every 
aspect of space communications—from commercial, military and 
broadcast, to amateur, scientific, government, and even private 
satellites. 

Every bi-monthly issue is filled with up-to-date topics and will 
bring you into a new era of monitoring. 

ST will give you the knowledge you need to successfully 
monitor and utilize all forms of satellite communications. 


Subscribe NOW to the NEW LEADER 
of satellite magazines! 


Foreign Surface Mail 

• One Year (6 issues) $23-95 

Offer Expires 12-31-94 
Regular subscription rate $26.00 


Satellite 
- 'Times. 

(800) 438-8155 

PO Box 98 
Brasstown, NC 28902 
(704) 837-9200 (Outside Canada and US) 
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THE POWER STATION 

T The P0WER STATI0N is a 12V x 6.5 AmpHr gel-cell 

(T^xJ oattery complete with voltmeter, wall charger and a 
cord for charging via automobiles. It will power most 
HTs at 5 Watts for 2-4 weeks (depending upon how long-winded you 
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-50 
(at 50W). There are no hidden costs, all you need is your mobile, HT 
power cord or cigarette lighter adapter. 

The POWER STATION provides 12V from a cigarette plug and has two 
recessed terminals for hardwiring. A mini-phone jack with regulated 3V, 

6V, or 9V output can be used separately for CD players, Walkmans, etc. jo order, send check or money order for $49.95 + 
THE POWER STATION can be charged in an automobile in only 3 hours, $8.50 for shipping, along with your shipping address 
or in the home in 8 hours. The charger will automatically shut off when the and telephone number to: 


battery is completely charged, so you can charge it even when it has only 
been slightly discharged, (unlike Ni-Cads that have memory). Our charg¬ 
ing circuit uses voltage sensing circuitry, other brands are timed chargers 
which always charge the battery a full cycle, this damages their battery 
and shortens its’ life if it only needs a partial charge. The POWER STATION 
has a voltmeter that shows the exact state of charge of the battery, not 
worthless idiot lights that tell you "YOUR BATTERY IS NOW DEAD.” The 
voltmeter can even be used to measure voltages of other sources. 


Joe Brancato 

. THE HAM CONTACT 

P.O. Box 3624, Dept. 73 
Long Beach, CA 90803. 


circle: 
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Mini-Joystick Scanning 

Shift your tuning into high gear! 


C ontesting has become very predominant 
in the WB2WRM shack in the past few 
years. While never going for the win, I usu¬ 
ally try to spend at least 12 to 15 hours on a 
major contest. My modest station is com¬ 
posed of a Kenwood TS-440 interfaced with 
my PC. 

There are two predominant programs I use 
during contests: KElA’s CT. and N3EQF’s 
LOG-EQF. Both of these admirable pro¬ 
grams now support the Kenwood radios—fi¬ 
nally! While this allowed me to jump bands 
and have the programs follow along, giving 
me exact frequencies on my logs, I still had 
to manually tune the radio. Not having 
stacked monobanders on each band and a 
kW output. I had to rely on the search-and- 
pounce mode of operation. Trying to control 
a frequency with 100 watts and the ever- 
sought-after rare "WB2” prefix is difficult, to 
say the least, in most circumstances. 

At the end of the contests I found myself 
with severe "contester’s elbow.” This dread¬ 
ed ailment is caused by entering calls on the 
keyboard, then reaching up and tuning the 
radio for a new station. As I would reach up 
for the tuning knob my elbow would hit the 
operating table. While not a problem for 


by Shane P. Brady WB2WRM 


day-to-day activities, over a contest’s dura¬ 
tion this may result in hundreds upon hun¬ 
dreds of impacts. I have operated with an el¬ 
bow pad which has helped a little. 

The Joystick 

What I needed was a method of tuning 
that would not require my hands to ever 
leave the keyboard. From my Commodore 
days I remembered a small self-stick mini¬ 
joystick designed for use with the GEOS 
programs. Made by Suncom, this Icontroller 
design is small and is made to mount direct¬ 
ly to a keyboard. With one of these mounted 
on my keyboard I should be able to tune up 
and down without reaching for the radio. 

Looking at the Kenwood manual, the 
mike connector has output for up-and-down 
tuning, and of course keying the transmitter. 
I located a source (Tenex Computer Express, 
P.O. Box 6578. South Bend IN 46660-6578; 
1-800-786-6781; $17.95 plus S&H) for the 
joystick and ordered one. 

Having seen them before. I knew it came 
with a small coiled cord that would not be 
long enough to reach the rig; I was going to 
need an extension cord. The joystick comes 
with the same 9-pin connector used by all 


those long-forgotten Atri joysticks. While 
waiting for my purchase to arrive I bought 
an original Atri joystick for 25 cents at a 
hamfest. If you are unable to find an old joy¬ 
stick to scavenge the cord and connector 
from. Radio Shack sells them. 

The Connections 

After I received the new joystick, the next 
step was to determine which wires went to 
what joystick action. I cut the old Atri con¬ 
trol stick off and discarded it. With the re¬ 
maining wire I stripped back the insulation 
and plugged my extension cord into the new 
mini-joystick. From the Commodore Users' 
Guide I located the pinouts for the connec¬ 
tor; pin 8 is ground. Using an ohmmeter 
made it quick to determine the other wires 
needed. The joystick was going to be mount¬ 
ed upside down from its intended use. Keep¬ 
ing this in mind, on my particular cable the 
wire colors were as follows in relationship 
to joystick movement: 

Ground Black 

Right Green 

Left Brown 

Up Blue 

Down White 

Fire Orange 

In the shack I use a boom mike and foot 
Continued on page 67 



the keyboard. 



Photo A. WB2WPM's joystick-controlled contesting station. 
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3S Pasternak WA61TF (right). 


























cited when she won the award! At 
Dayton. Bill showed the video ol Mary 
accepting the award lour years ago. 
highlighting her incredible speech. Be 
sure to nominate a deserving young- 


with the Instructor’s lorum. Anyone 
who missed it this year realty missed 
some exceptional presentations. I 
hope we can all meet there next year 
at Dayton. Q 


were ine around loiacs; going to 
pin 8. and the fire/PTT being 
connected to pin 2. 

After double-checking all 
wiring with an ohmmeter to as- 


migni pics up some more 01 
these joysticks, just to have on 
hand for projects down the road. 
After all. it is a strain to reach up 
for that rotor control... ! Q 




• 12 VOLT 2.1 AH CAPACITY — Up to 6 times the capacity of standard battery packs 
and maximum output from your HT. 

• STATUS LIGHTS — To monitor battery capacity. 

• SEALED LEAD CELLS — Maintain charge for months and can be recharged to 
100% capacity without the memory effect of nicads. 

• ADAPTERS — To fit most HTs, cellular phones & other types of electronic equipment. 

• DUAL OUTPUTS — To power two units simultaneously. 

• FACTORY REPLACEABLE BATTERY CELLS AND COMPONENTS. 

Call 1-800-989-0505 for information or your nearest dealer (9-5 EST) 
or Fax 516-222-0569 • QUANTUM INSTRUMENTS INC. 

1075 Stewart Avenue, Garden City, NY 11530 • 516-222-0611 
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Number 17 on your Feedback card 

Packet* & computers 

Digital Amateur Radio 


Jeffrey Sloman N1EWO 
do 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 

SMTP—The Right Way to do 
Mail 

umn has focused on TCP/IP in general 
and JNOS in particular. For those just 
tuning in, TCP/IP means Transport Con¬ 
trol Protocol/internet Protocol. That 
mouthful is a suite of applications that 
handle communications tor the Inter¬ 
net—you know, the ‘Information Super¬ 
highway.' [As an aside, there is no such 
thing as the "Information Superhighway.' 
The term is a political invention, and It 
makes me slightly ill just to hear people 
talk about it. It’s more like a few inter¬ 
states. some county roads, and a whole 
lot of side streets and driveways. This is 
not to imply that the Internet is without 
value; It is very valuable. The Idea of the 
Information Superhighway is just political 
nonsense—the reality is much more 
complex. Weil, enough editorial, let's get 
back to the real world.) 

The Internet was developed by ARfik 
(Advanced Projects Research Agency- 
now DARPA. with the D lor defense), in 
cooperation with academe and Industry, 
as a way to promote cooperation in re¬ 
search and on government projects. The 
Internet project was not just the con¬ 
struction of the physical network to carry 
the signals, but also the development of 


Escape character is ‘ A )\ 

220 host.com — Server ESMTP 

(PMDF V4.3-7 #6563) 

help 

214- Available 



214- NOOP, QUIT, RCPT TO, 
RSET, SAML FROM 


214- SEND FROM, SOML FROM, 
TICK, VERB, VRFY 
214- XADR, XSTA 
214 

You can see here that 1 connected to 
a host and issued the 'help' command. 
Notice the numbers that proceed each 
line: The text is for humans, and the 
numbers (220,214) let automated SMTP 
servers understand the messages with 
ambiguity. 

OK, so why is SMTP so good? Let's 
take a look at how It works If you let your 
system do the work. First, how does 
'normal' packet mail work? I want to 
send a message to my friend Mike 
AA9FP so I take these steps: 

1. I connect to my local PBBS. De¬ 
pending upon your OTH. this may be 
easier said than done. As we have dis¬ 
cussed before, the LANs (Local Area 
Networks) in the packet world are gener¬ 
ally (mostly) completely unmanaged. 
Hidden transmitters are everywhere, 
causing interference and often making 
staying connected a hit or miss propos¬ 


ers—even if they are just XTs or 286s, 
and it is not much fun. 

With SMTP the digital ham radio hob¬ 
by is much more relaxing. Here's how 
that same message gets sent 
1.1 login (locally on my own machine) to 

JNOS (the TCP/IP program we have 
talked about in this column) provides a 
full-fledged PBBS which can be used as 
a personal mailbox or a full-blown PBBS 
with mail forwarding of the traditional 
kind. The login process is easy: 

Tiytag 127.0.0. l:telnet... 

Telnet session 1 connected to 
Local BBS 
JN08 (nlewo-9) 

Welcome to N1ETO0 (44.48.70.22) 

login: nlewo 

Password: 

[JNOS-1.1 Oo-IHM$] 

Tou have 1 message - 0 new. 
Area: nlewo Current msg# 1. 
?JLB,C,CONV,DJFK,UH.nWXL, 
MJJJiR,O.P,Hjl,S,T,D,V,WXZ > 

2. The steps from here are very much 
like being connected to a ’normal’ 
PBBS. just much more relaxing. 

One thing that I notice right away is 
how quickly the machine reacts (I am 
connected to my own machine and not 
over the air). I also cannot be dumped 
because of interfering stations. Another 
difference is addressing. Instead of the 
normal sort of AA9FP@WJ9U.#CIN.IN, I 
type. 

Area: nlewo > 
sp Mike 
Subject: 

Hello! 

Enter message. End with /EX or A Z in 
first column ( A A aborts): 


machine and make the transfer—no third 
parties involved. It will do this in the 
background while you do other things, 
and will keep trying Til you stop it. It is 
fun to send your first SMTP mail mes¬ 
sage and watch the process. 

The second possibility Is that an 
SMTP gateway would be used. If the re¬ 
cipient is too far from you to talk directly, 
a machine locally can be used as a gate¬ 
way. and the mall will be routed to the 
destination. This can occur in a batch like 
the current system or one at a time. A 
gateway today would very likely resort to 
the current packet network for Ihe hop in 
between, and an SMTP gateway on the 
other end would do the delivery. 

Notice that there is no requirement for 
the recipient to connect anywhere but his 
own mailbox. This system has a flaw, 
though. It requires that the recipient's 
machine be available at all times, ready 
to receive mail. Not all of us can do that. 
POP Goes the Email 

The answer to this problem Is POP 
(Post Office Protocol). With POP there is 
a server in a local area which receives 
mail for a particular ham—like a PBBS 
does today. But, Instead of connecting to 
Ihe PBBS and reading the messages, 
POP is a background batch process. 
When I start up my station, it checks the 
POP server for mail and transfers any it 
finds. All automagically—pretty neat. 

OK. fine, but how do I do this? 

WeS, the first step is to get a copy of 
NOS (Network Operating System) or a 
variant. We have been using JNOS—my 
favorite. It is written by Johann (WG7J) 
and has reached its final "official" release 
version 1.10c. Johann is working on a 
Windows version which should be spec¬ 
tacular. You can get the latest version on 
















































































non-etch side ol the main board. 

If you plan to provide your own en¬ 
closure for the rig, I suggest you have 
the boards handy when you pick out or 


and filter board before soldering the 
connector center pin. 

Ramsey sells a matching enclo¬ 
sure, Model CFHT, for $29.95 (Photo 


many have not yet acquired a VHF 
wattmeter and a good dummy load. 
So. the instruction manual suggests 
several flashlight bulbs that can be 


minimum expected values in the man¬ 
ual. The most output power I could get 
with careful tweaking was only 2.7 
watts. I checked the rig's output on a 


A NO-RADIAL VERTICAL 
THAT COVERS 80 OR 75 METERS? 

THERE’S ONE NOW! 



No, we won't insult your intelligence by telling you that it’s a 
“halfwave" or that ANY vertical will operate more efficiently without a 
good radial system than with one; it certainly won't! If you want 
expensive fairy tales talk to our competitors! If, however, you've no 
room for even the smallest radial system just install the most efficient 
multiband vertical in the business, the HF9V-X, over our counterpoise 
kit. You'll not only save a tidy sum but you’ll work DX that the shorter 
and more lossy no-radial “halfwaves” can’t touch because both the 
HF6V-X and HF9V-X use longer active element lengths for higher 
radiation resistance and greater efficiency on more bands than any of 
the so-called halfwaves. Ask for our free brochure for complete specs 
on all Butternut models and receive technical note DLS-1 “Dirty Little 
Secrets from the Antenna Designer’s Notebook") that shows you how 
to calculate the probable efficiency of any vertical antenna using the 
manufacturer's own specs so you won’t have to learn the truth the 
hard way! 




Model HF9V-X (shown to the left) for 80/75, 40, 30, 20, 
17,15,12,10 and 6 meters. 


Model CPX counterpoise kit for Butternut models 
HF9V-X, HF6V, and HF6V-X; substitutes for ground or 
elevated radials. Self-supporting tubing bolts onto 
base of antenna. Mast not provided. 

BUTTERNUT ELECTRONICS CO. 

P.0. Box 1234, Olmito, TX 78575 (210) 350-5711 
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Ham help 


We are happy to provide Ham Help listings tree on a 
space available basis. To make our job easier and to 
ensure that your listing is correct, please type or print 
your request clearly, double spaced, on a full (8 1/2" x 
11") sheet ot paper. You may also upload a listing as 
E-mail to Sysop to the 73 BBS /Special Events Mes¬ 
sage Area mi. (2400 baud, 8 data bits, no parity, I 
stop bit. (603) 924-9343). Please indicate it it is tor 
publication. Use upper- and lower-case letters where 
appropriate. Also, print numbers carefully—a l, for ex¬ 
ample. can be misread as the letters 1 or i, or even the 
number 7. Specifically mention that your message is 
tor the Ham Help Column. Please remember to ac¬ 
knowledge responses to your requests. Thank you for 
your cooperation. 


I am in desperate need ol a Digital Display Board X- 
54-15-4000 lor a KENWOOD TS-830.S. You can call 
me collect at (718) 919-6072 alter 6 PM EST; or 
write to me, Juan Mosoller, PAPA INDIA INTL, P.O. 
Box 210-417. Brooklyn NY 11221-007. 

I need to get in touch with a technician who is familiar 
with a ROBOT 800-C Terminal Unit and who would 
be willing and able to identify and correct a problem 
within the unit. Also, does anyone know whether the 
Robot Manufacturing Co. is still in business? I need 
their address. I would appreciate any and an assis¬ 
tance. Herman H. Ranks WD4IFN/TU4EV. AmEm- 
bassy Abidjan (FMC). Dept, of State. Washington DC 
20521-2010 . 

WANTED: Software-hardware info for HEATHKIT H- 
101-20. Computer ham programs are my main inter¬ 
est. Jerry Weihrauch KOHZI, 475 E. Minnehaha *3, 
St. Paul MN 55101. 


70 73 Amateur Radio Today August, 1994 







































































































































































































n Number 21 on your Feedback card 

Asickaboom _ 

Your Tech Answer Man 


Michael J. GeierKBIUM 
c/o 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 

Intermittents! 

Last month, we were discussing 


level, using amplifiers for gain and re¬ 
sistors for loss. But, there's no way to 
ensure it’ll be exactly the optimum 
size, which is whatever will use up all 
the available digital codes without try¬ 
ing to go past the highest one. So, 
what’s to prevent your making the sig- 


ever, stays completely linear up to its 
limits, and then it dips completely. So, 
the resulting square waves have very 
steep sides, making for a particularly 
ugly kind of distortion called "hard 
clipping." 

So, if you clip an A/D converter, 
the resulting bits will represent a 
highly distorted version of the Input 
signal. It's important to remember, 
though, that those bits themselves 
are perfectly fine, and the rest of the 
digital system can process them with 
no trouble; they just don’t represent 


magnifying glass and a soldering iron 
and all will be fixed. Well, think again. 
Sometimes, finding the problem can 
■be easy, but often it is very difficult, 

possible. Let's take a look at the dif¬ 
ferent kinds of bad connections you 
can run into and how you might 
smoke them out. 

Leaves Me Cold 

When is hot cold? When it's a cold 
solder joint! Many intermittents are 
caused by bad joints. Sometimes you 



You don't, at least not exactly. Sure, after. The result is what you might call ber one cause is a bad connection. years and then suddenly went bad. 
you can scale It to some approximate "soft clipping." An A/D converter, how- Big deal, right? A few minutes with a But, you say, most devices aren't 
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Dealer directory Updates 





































much trouble with surface-mounted 
devices (SMDs), probably because 
they're so small that they get plenty 
hot enough for proper bonding. Also, 
special low-temperature solders are 


taking care not to get shocked or 
cause unwanted signals to enter 
the circuit through your finger" 


dard markings like 2N or 2SC. Are 
there any publications which could 
cross-reference the odd numbers? Al¬ 
so. are there any books of technical 
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73 INTERNATIONAL 


Arnie Johnson NIB AC 
43 Old Homestead Hwy, 

N.SwanzeyNH 03431 

Notes from FN42 

The June ARRL VHF/UHF contest 
was held Iasi weekend (June 4-5). This 
has become one ol the tun ham week¬ 
ends in the Keene. New Hampshire, 
area through the years. We try to come 
up with a respectable score with our 
limited efforts: 6m. 2m. and 70cm (SSB 
and CW) and 223.5 MHz FM. Even 
though this year s totals were down 
from past years, we had a good time. 

VHF/UHF contests can be a lot ol 
fun even it you only have one band. We 
heard many operators operating FM 

simplex from hilltops or mountaintops 

with Just their mobile radios and anten¬ 

nas. Plus many ol those operators op¬ 
erated lor just a lew hours to give oth¬ 
ers a point or two. It was also amazing 
lust how tar you can hear an FM sim¬ 
plex signal it good locations are avail¬ 
able. One that I remember was on 
223.5 MHz from the New Jersey area to 
us in New Hampshire, and we were us¬ 
ing an omni antenna, no beam, and an 
IC-37A, no amplifier. 

Don 't let lack ol equipment keep you 
from giving it a try 

Another tun ham weekend takes 
place every June, namely Field Day— 
which this year took place on June 25- 
26. This is another kind ol event lor 
which you don't need a lot ol sophisti¬ 
cated equipment to have a good time. 
You can even operate from your own 
OTH il you don't want to get Involved 
with emergency power. I know ol many 
who feel it is the most enjoyable event 
ol the year, taking their low-power HF 
rig, a wire dipole, and car battery, and 
making a family camping weekend out 
ol it. As you can imagine, many other 


campers show up to ask what the ham 
is doing: some sttk around to and put 
about ham radio, others just walk away 
shaking their heads. 

However you do it, Field Day can be 
a great amount ol tun with a bunch ol 
your friends. 

I received a great tetter today from 
Gerard Paquette VE2AW, with an en¬ 
closed OSL card conBrming an FM con¬ 
tact with a high-altitude weather balloon 
repealer launched from Hawkesbury. 
Ontario. Canada, on 30 October 1993. 
Mine was just one of approximately 500 
two-way contacts made to Gerry by ra¬ 
dio amateurs In the United States and 

This contact was made with a radio 
with an output ol about 15 watts into a 
14-element horizontal beam. It you con¬ 
sider that Ihe balloon repeater was 
probably using a vertically-polarized an¬ 
tenna. I feel very lucky that it even 
heard my horizontal signal. 

II you have any questions to ask ol 
Gerry, or maybe even some monetary 
support to otter, contact him at: A/S 
Gerard Paquette VE2AW, 890 rue Hud¬ 
son, McMastervllle, OCJ3G5C3. 

Until next month. 73 de Arnie 
N1BAC. 

Roundup 

England [Information from Ted MeB- 
nosky KIBV, The K1BV Directory ol DX 
Awards. HCR 10-Box 837A. Spoflord 
NH 03462] From Fred Handscombe 
G4BWP: “I am happy to inform you ol 
my appointment as Radio Society ol 
Great Britain (RSGB) HF Awards man¬ 
ager. All applications for RSGB Awards 
(except IOTA) should now be sent to 
me. Some very old information exists 
and several award managers still re¬ 
ceive mall. I hope the RSGB pro¬ 
gramme will now enter a period ol sta¬ 


bility in its management! 

'i also act as the National QSL 
checkpoint lor UK applications tor over¬ 
seas awards, where this is an accept¬ 
able method." 

An Information package ol the latest 
RSGB HF Awards Is available from 
Fred Handscombe G4BWP tor £1.50. 
$3.00, or 5 IRCs to cover airmail 
postage. Red's address Is: Fred Hand¬ 
scombe G4BWP, RSGB HF Awards 
Manager. Sandholm, Heath Farm 
Road. Red Lodge. Bury St. Edmunds, 
Suffolk. IP28 8LG. England. 

Switzerland From the International 
Telecommunication Union Press: The 
ITU Council adopted unanimously on 
May 10. 1994. a resolution authorizing 
the Government ol National Unity ol 
South Africa to resume its full participa¬ 
tion in the conlerences. meetings, and 
activities of the Union with Immediate 
effect. The Chairman of the Council, Mr. 
Souleymane Mbaye (Senegal), in¬ 
formed the entire membership of the 
Union the same day. 

The Council is the management 
body which meets once a year and acts 
on behalf of the Plenipotentiary Confer¬ 

ence when the latter is not in session. 

The ITU Plenipotentiary Conler¬ 
ences had successively adopted reso¬ 
lutions in 1973. 1982. and 1989. which 
excluded the Government of the Re¬ 
public of South Africa from the Plenipo¬ 
tentiary Conference and from all other 
conferences and meetings of the Union. 
Resolution 12 adopted in 1989 by the 
Nice Plenipotentiary Conference had 
provided for the continued exclusion of 
the Government ol the Republic ol 
South Africa until the elimination ol the 
apartheid policies. 

The most recent developments in 
South Africa, culminating in the holding 
of the first free democratic elections, led 
the Council to consider that the 
apartheid policies had ended and 
hence to decide to repeal Resolution 

The next Plenipotentiary Conference 
will be held in Kyoto. Japan. Septem¬ 


ber-October 1994. For further informa¬ 
tion. write to: International Telecommu¬ 
nication Union. Place des Nations. CH- 
1211 Geneve 20. Switzerland. Tele¬ 
phone: National (022) 730 5111: Inter¬ 
national + 41 22 730 5111: Telefax +41 
22 733 7256. 

Taiwan Letter from Bolon Lin 
BV5AF: Some information for your ref¬ 
erence: BVI0SAT—May 15-22, For Tai¬ 
wan AMateur SATellite Association 
(TAMSAT): QTH Changhua 500. Mid- 
Taiwan area: QSL via BV5AF, PO. Box 
39. Changhua 500. Taiwan. 

BV0RI—June 12-15 for Rotary In¬ 
ternational 1994 Convention: QTH 
Taipei. Taiwan: QSL via CTARL Bureau. 
P.O. Box 73, Taipei 100. Taiwan and/or 
PO. Box 93. Taipei 100. Taiwan. 

BV5EV, Handler/Operator: Linda Lai. 
YL student; QTH Changhua 500, Tai¬ 
wan; QSL via Ctarl Bureau, P.O. Box 
73, Taipei 100, Taiwan. Bolon Lin, 
BV5AF, P.O. Box 93. Taipei 100, Tai- 

Turkish Republic of Northern 
Cyprus/USA Letter Irom Igor Zdorov 
KUOJ: The Turkish Republic of North 
Cyprus (TRNC) celebrated its 10th an¬ 
niversary in 1993. In 1992. after a law 
authorizing ham radio there was 
passed, the Telecommunications Ad¬ 
ministration of TRNC Issued the first li¬ 
cense to 1B1NCC, Northern Cyprus 
Club. After that, four permanent licens¬ 
es to local hams, 1B1AA, AB, AC, and 
AD. were issued. Unfortunately. 1B1AC 

passed avtray in the summer of 1993. 
Nevertheless, ham radio in TRNC is 
gaining its momentum. In 1993. 
1B/DK7ZZ was on the air for two 
weeks, followed by my almost-three- 
weeks-long operation as 1B/KUOJ in 
December Because both 1B1AA and 

1B1AB were overseas on business at 

that time, and 1B1AD was using mostly 
phone, I put my emphasis on CW and 
made about 10.000 QSOs on all HF 
bands 10 through 160. including 
WARC. Over 50% ol my contacts were 
with state-side hams. 

In March-April ol 1994, Baldur 


*> New to Packet? 

Have Doubts About Your Settings? 
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Special events 

Ham Doings Around the World 


months in advance of the issue you want it to appear in. For example, if you want it 
to appear in the January issue, we should receive it by October 31. Provide a clear, 
concise summary of the essential details about your Special Event. Check Special 
Events File Area If 11 on our BBS (603-924-9343). for listings that were too i, ' 

\ get into publication. 


AUG1 

DOYLESTOWN, PA The Wyndmoor 
AR Rptr. Club of Doylestown will meet 
at the Doylestown Twnshp. Bldg. 
Comm. Room on Wells Rd., at 7:30 PM. 
Interested persons may call Bob Agans. 
(215) 348-7966. The Club features 
speakers and videotapes on topics con¬ 
cerning amateur radio. They also get to¬ 
gether for license tests and weekend 


AUG 1-30 

PITTSBURGH, PA For details regard¬ 
ing a Hamfest/Computer Show/Flea 
Market, contact Catherine Crnhovich, 
Queen Roberta College, 3343 Webster 
Ave., Pittsburgh PA 15219. 

AUG 5-7 

VERNON, BC, CANADA The 3rd an¬ 
nual Sky High Hamfest will be held by 
the North Okanagan RAC, at Silver Star 
Mt. Resort. Flea Market. Dinner & 
Dance. HF Station. More. Contact North 
Okanagan ARC, P.O. Box 1706, Vernon 
BC V1T 8C3. Canada. For hotel reser¬ 
vations, call 1-800-663-4431. 

AUG 6 

CARLINVILLE, IL The Macoupin 
County ARC, Inc., will hold “Hamfest 
’94" at the Macoupin County Fair¬ 
grounds, 1/2 mile north of Carlinville. on 
Route 4. Doors open at 8 AM. VE Ex¬ 


ams, all classes, pre-registration re¬ 
quired. Talk-in on 146.82 and 443.400 
(103.5 PL). For registration and info, call 
(217) 854-8261. 

GOSHEN, IN The Elkhart County Ham¬ 
fest will be held at the 4-H Fair Grounds 
located on CR 34. Talk-in on 145.430(-), 
224.90(-). 443.325(+). PL 131.8. VE Ex¬ 
ams. Contact Jocelyne WZ9M, 20284 
CR 36, Goshen IN 46526. Tel. (219) 
533-7632. 

INDIANAPOLIS, IN The annual 
WA9SNT Hamfest will be held at ITT 
Tech. Inst., 9511 Angola Ct„ from 8 AM- 
3 PM. Set-up at 6 AM. This event is 
sponsored by the ITT Radio Club. Talk- 
in on 145.25(-). Contact Dave Johnston 
K9HDQ. (317) 875-8640. 

VALPARAISO, IN The Porter County 
Hamfest/Computer Show, sponsored by 
the Porter County ARC in co-operation 
with The Porter County Tourism Bureau, 
will be held at Porter County Expo Cen¬ 
ter. Doors open at 8 AM (set-up at 6 
AM). VE Exams 9 AM-12 Noon. Talk-in 
on 146.775/-6kc 131.8 PL and 146.520 
simplex. Contact Rich N90LO, (219) 
762-8701; or send SASE to PCARC 
HamFes(, P.O. Box 1782, Valparaiso IN 
46384-1782. 

AUG 7 

CROOKED LAKE, ANGOLA, IN The 
Annual Land of Lakes Angola Hamfest. 
sponsored by the Land of Lakes ARC, 
will be held 6 AM-2 PM at Steuben 


County 4-H Fairgrounds, corner of 
200W & 200 N. VE Exams for all class¬ 
es. Talk-in on 147.180, 145.090 packet, 
444.350 131.8 tone, 444.900/ 100. 
224.94. 53.050. Contact Sharon Brown 
WD9DSP, 905 W.Pkwy. Dr., Pleasant 
Lake IN 46779. Tel. (219) 475-5897. 
MARSHFIELD, Wl The Marshfield 
Area ARS will hold their 3rd annual Pic¬ 
nic, in Wildwood Pk., beginning around 
11 AM. This is a Potluck/Swapfest. Talk- 
in on 147.180. Contact Guy A. Boucher 
KB9GPJ, 107 West Third St.. Marshfield 
Wl 54449. Tel. (715) 384-4323. PACK- 
ETT.KB9GPJ @ W9tHWWi.USA.NA. 
NEW KENSINGTON, PA The Skyview 
Radio Soc. will sponsor its annual 
Swap-n-Shop Hamfest from 8 AM-3 PM 
at the Club grounds on Turkey Ridge 
Rd. Talk-in on 146.64-. Contact Michael 
Peltz N3MRU, 11 Manorfield Dr., Del- 
montPA 15626. Tel. (412) 468-8699. 
PEOTONE, IL The 60th annual Ham¬ 
fest/Computer Festival, sponsored by 
Hamfesters RC, Inc., will be held at Will 
County Fairgrounds 6 AM-3 PM. Flea 
Market. Set-up Sat. Aug. 6th at 6 PM-12 
midnight. Talk-in on 146.52 simplex, 
146.64(-) (courtesy of STARS); 146.94 
(-) (courtesy of KARS). For info, call 
(708) 535-AHAM. For advance tickets, 
send SASE and check by July 20th to 
David F. Brasel NF9N. 6933 W. 110 St., 
Worth IL 60482. Tel. (708) 448-0580 
UPPER MARLBORO, MD The 4th an¬ 
nual Southern Patuxent Hamfest will be 


held from 7 AM-2 PM at the Show Place 
Arena. Set-up from noon to 8 PM on 
Sat.. Aug. 6th. Talk-in on 147.150(+). 
Contact SPARC Hamfest, P.O. Box 399, 
St. Leonard MD 20685. Tel. (410) 586- 
2177. Sponsored by The Southern 
Patuxent ARC. 

WELLESLEY, MA The Wellesley ARS 
and the Babson Wireless Club will co¬ 
sponsor a Ham Flea Market from 9 AM- 
2 PM at Trim Hail, Babson College. VE 
Exams at 11:30 AM (register by 11 AM). 
Bring exam fee of S5.75 (checks made 
out to ARRL/VEC), an original and a 
copy of your license, an original and a 
copy of any CSCEs held, a calculator 
and a pen. To reserve tables, contact 
Barbara Holdridge N1ICQ, 107 Church 
St., Westwood MA 02090. Tel. (617) 
329-2628. VE Exams Contact; Gerry 
Driscoll NV1T, 107 Church St.. West- 
wood MA 02090. Tel. (617) 444-2686. 
AUG 13 

QUINCY, IL The Western IL ARC will 
hold the 1st Post-Flood Ham 
Radio/Computer Swapfest at Eagles 
Alps Lodge, 3737 N. 5th St. VE Exams 
(NA9Q-Reservations (217) 224-8526). 
Talk-in on 146.63/.03. For info, contact 
Rod Simon N9MCX, c/o WIARC, P.O. 
Box 3132. Quincy IL 62305-3132. Tel. 
(217) 223-8739. 

TACOMA, WA The Radio Club of Taco¬ 
ma will have its annual Flea Market at 
Charles Wright Academy, 7723 Cham- 



Measure Up With Coaxial Dynamics 
Model 81000A RF Directional Wattmeter 

Model 81000A is a thoroughly engineered, portable, insertion type wattmeter 
designed to measure both FWD/RFL 
C. W. power in Coaxial transmission lines. 

81000A is comprised of a built-in line 
section, direct reading 3-scale 
meter protected by a shock-proof 
housing. Quick-match connectors, 
plus a complete selection of plug-in 
elements, gives the FRONT RUNNER 
reliability, durability, flexibility 
and adaptability with a two year 
warranty. 

Contact us for your nearest 
authorized Coaxial Dynamics 
representative or distributor in 
our world-wide sales network. 

^ COAXIAL 
DYNAMICS, 

INC. 

15210 Industrial Parkway, 

Cleveland, Ohio 44135 
216-267-2233 
1 -800-COAXIAL 
FAX: 216-267-3142 

Service and Dependability.. .A Part of Every. Product 




CIRCLE 18 


IN READER SERVICE CARD 
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(+600 kHz). 


quets, and more. The nearby Huntsville 278-4284. To pre-registe 
Hilton Hotel is participating by offering Boehme, 10340 Everell 
special Hamfest rates. Talk-in by K4BFT CA 92071. 
on 146.34/.94 MHz. For info, call (205) 

534-7175, or write to Huntsville Ham- AUG 27 

test, P.O. Box 12534, Huntsville AL BRIDGEWATER, NJ 
35815. County ARS Inc. will he 

Hamfest at the Somers 
AUG 21 Center on Milltown Rd„ j 

CAMBRIDGE, MA The MIT Electronics 202. Time: 8 AM-1 PM.! 
Research Soc.. the MIT Radio Soe., Talk-in on 448.175(-). Co 
and the Harvard Wireless Club will hold George N2RQH, (908) 
a Flea Market from 9 AM-2 PM at Al- write to SCARS, P.O. Be 

bany and Main St. For details call (617) NJ 08835 

253-3776. Mail advance reservations CHAFFEE, NY The Arc. 
before Aug. 5th to W.1GSL, P.O. Box 82 sponsor the Pioneer Rs 
MITBR., Cambridge MA 02139. Talk-in Soc. 3rd annual Chaffee 


A Keynote Speaker 

from Orove! 

The Grove engineering team has created the most revolutionary 
audio accessory on the communication market: the SP200 Sound 
Enhancer. 

Housed in a stylish, solid oak cabinet hand crafted in the 
mountains of North Carolina, the SP200 is sure to enhance any 
room and radio receiver. The control panel, constructed of sturdy, 
black aluminum, has been designed for optimum ease and 
convenience when tuning and refining signals. 

The SP200 combines a powerful audio amplifier, top-of-lhe-line 
speaker, and an adjustable filter system in one to create the most 
versatile and precise listening environment ever available to radio 

Order Introductory price, enthusiasts. The keen peak/notch filter system and advanced 
£ OR* noise limiter allow the listener to pull clear and distinct signals out 

SPK13 9 ^ of the haze of interference and background noise, while the 

adjustable bass and treble provide the flexibility to create just the 
Pri« goes up on September l, 1994. sound you want. FSK, RTTY, packet, FAX, CW and all other data 

* Plus *7 m UPS Ground Shipping systems are enhanced while interference and electrical noise ore 
§PI=£IPI£Ajiqi^£. reduced or even eliminated by the analog audio 

Power Required: 12 to 14 VDC @500 mA; 120 VAC adaptor Ind. processor. 

Audio Power Output: 2.5 W @ 10% THD (8 ohms) The SP200 also comes equipped with o stereo/mono 

Audio Selectivity: Peak/notch 30 dB or greater, 0.3-6 kHz headphone jack, for private listening, and an automatic 

Nofa^Lhniter MJusUM threshold ulse noise dam l0 P e attiV0, ° r ” ,ho1 y0U never hove ,0 miSS an T thin 3- 

Tape*Activator Audio aerated (VOX)! “second hold" Tr X the new Grove SP20 ° Sound Enhoncer wi,h V our 

Tape Output: 500 mV P-P @ 600 ohms (nom.) receiver, scanner, or transceiver and enjoy the latest in 

Headphone Jack: Universal mono-wired stereo jack speaker sophistication; you'll agree this is truly a 

Dimensions: 10-7/8"W x 6-7/8 n H x 7-l/4"D keynote speaker! 


SPECIFICATIONS: 

Power Required: 12 to 14 VDC @500 mA; 120 VAC adr 
Audio Power Output: 2.5 W @ 10% THD (8 ohms) 
Audio Selectivity: Peak/notch 30 dB or greater, 0.3-6 I 
Squelch Hold: 0-10 seconds 

Noise Limiter Adjustable-threshold pulse noise damp 
Tape Activator Audio activated (VOX), 3 second hold 
Tape Output: 500 mV P-P @ 600 ohms (nom.) 
Headphone Jack: Universal mono-wired stereo jack 
Dimensions: 10-7/8"W x 6-7/8"H x 7-l/4"D 


Why pay over $400 for these 
separate accessories: 

• Speaker 

• Adjustable Filter 

• Recorder Activator 

• Audio Amplifier 

• Audio Activated Squelch 

When you can have it all 


SP-200 


( 800 ) 438-8155 

( 704 ) 837-9200 


&GROVE 

_ ENTERPRISES 

Changing, the way you 
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New products 

Compiled by Charles Warrington WA1RZW 
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Random output, 
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Propagation 
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“When obtained from a legitimate 
source, the FCC Form 610 
includes sufficient instructions 
to renew your license 


Sporadic E during day¬ 
light hours on many Good 
days (G), with strong skip 
signals from 500 to 1,500 
miles, and with abrupt termi¬ 
nation of contact as the ion 
cloud moves out of range. 


CENTRAL UNITED STATES TO: 


si i ne W5YI Group wortn about five 
bucks? 

If you are confused as to how to 
complete an FCC Form 610, ask for 


trans-equatonal skip 
Southern Hemispht 
decent but not out! 
signal strength. 


WESTERN UNITED STATES TO: 


nstructions then 
FCC instructi 

lehow became separated from When obtained from a legitimate 
610 before being inserted into source, the FCC Form 610 includes 
envelope, and conclude with a sufficient instructions to renew your 
3 and boldfaced reminder to “Re- license. Anyone who could manage 
this letter, FCC Form 610 appli- to pass an amateur radio exam (or, 
on. and copy of your license for that matter, anyone who had 

g with the $5.00 fee in the en- enough brains to figure out how to 

ed envelope today!" obtain a license without taking the 

s the skunk said. “Is it me, or is it test) can certainly figure out how to 

:ing to stink in here?" write their own name and address 

/hen you consider the average and check the appropriate boxes, 
of an amateur radio operator One thing the FCC Form 610 also in- 
realize that many of these pack- eludes that somehow was omitted 
! will be received by elderly peo- from The W5YI Group's package is 
it is more than deplorable. If you the address of the FCC, which is the 

about to write me a letter about only place any of you need to be 

the above-quoted disclaimer sending a license renewal. QJ 
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ed envelope today!" 

:ing to stink in here?” 

/hen you consider the average 


Nighttime DX between lo¬ 
cal sunset and sunrise ought 
to be good-to-excellent on 
days marked Good (G) on 
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QRX 


At press time, the US dollar has fallen 
to a new post-WWII exchange low. A 
year ago, a dollar would buy 125 
Japanese yen. Currently, a dollar will on¬ 
ly buy about 97 yen. Add to that the 
deep recession in the Japanese econo¬ 
my and you can see that it is unlikely 
that manufacturers can afford to cut 
prices to keep up with the exchange 
rate. TNX Westlink Report, No. 676. July 
19, 1994; Newsline. 


Bureau, designed to coordinate global 
communications issues may also be in 
the works. 

Whatever form the realigned FCC 
takes, it will have to be financed with 
less than anticipated revenues. The 
commission had hoped to get a SI 88.4 
million budget approved for fiscal year 
1995, but the House Appropriations 
Committee lowered that figure by nearly 
S20 million. TNX WSYI Report, Issue 
#14, July 15, 1994. 


Photo Search _ 

Uncle Wayne wants you to shoot our 
next cover photo! Suitable subjects would 
include ham radio equipment, amazing 
antenna arrays, or better yet, catchy 
ideas of your own. Keep in mind that 
our format calls for a color photo which is: 
1. Vertically-oriented: 2. Sharply focused: 
3. Leaves extra room at the top and left 
side: and 4. Not too busy. We prefer 
35mm prints. 

Send your color prints to 73 Photo 
Search, 70 Route 202 North, Peterbor¬ 
ough, NH 03458. Please include a brief 
description of your photograph, your 
full name and callsign, and your per¬ 
mission to publish. We cannot return 
photos without an appropriately-sized 
SASE. If we do not use your photo on 
the cover, perhaps we'll find a spot 
inside. We’ve even been known to occa¬ 
sionally pay money for a good job. Good 
luck! 


Less is More _ 

Vice President Al Gore's call for the 
government to reinvent itself is leading 
to a reorganization at the Federal Com¬ 
munications Commission. What exactly 
will change is as yet unclear, but the 
FCC's Private Radio Bureau and licens¬ 
ing procedures are likely to be involved. 

Rumors persist that there will be a 
new Wireless Services Bureau, possibly 
headed by current Private Radio Bureau 
Chief Ralph Haller. A new International 


Enter the PBS Era 

It is being touted as the biggest 
launch of new consumer electronics 
technology in history. With most of the 
nation still totally unaware, the age of 
high-power Direct Broadcast Satellites 
(DBS) has begun. DBS is expected to 
be available nationwide by the end of 
this year! 

Cable companies should be con¬ 
cerned, because DirecTV (GM Hughes 



What’s Your 
Expiration Pate? 

Amateurs receiving new or modi¬ 
fied FCC licenses after June 8, 
1994, should look carefully at their 
expiration date. Only new, first li¬ 
censes or specific renewals are be¬ 
ing given a full 10-year term. Li¬ 
cense upgrades, change of ad¬ 
dress, callsign, or name are now 
being processed with the original 
expiration date intact, instead of an 
automatic 10-year extension. 

New software in the FCC's com¬ 
puters is now processing amateur 
radio licenses the same way as oth¬ 
er Private Radio Service licenses. 
You should still submit renewal ap¬ 
plications 60 to 90 days before expi¬ 
ration. Eventually, the FCC intends 
to mail expiration notices to ama¬ 
teurs. Renewals require a complet¬ 
ed Form 610 sent to the FCC’s li¬ 
censing division in Gettysburg, 
Pennsylvania. TNX Westlink Re¬ 
port, No. 676, July 19, 1994; ARRL. 


Electronics) and USSB (Hubbard’s 
US Satellite Broadcasting) have 
quietly rolled out their DBS offer¬ 
ings—a first step toward a 500- 
channel service. Currently, the DBS 
services are being test-marketed in 
Shreveport, Louisiana, and Jack- 
son, Mississippi. 

To receive DBS, you need a set¬ 
top digital satellite receiver/decoder 
box that links the TV to a small 18" 
dish antenna. Total cost of the 
needed equipment, including re¬ 
mote control, ranges from S650 to 
S900, depending on features. A 
major television ad campaign pro¬ 
moting DBS is set to launch this 
month. TNX W5YI Report, Issue 
#14, July 15, 1994. 


... to all our contributors! You 
can reach us by phone at (603) 
924-0058, or by mail at 73 Maga¬ 
zine, 70 Route 202 North, Peterbor¬ 
ough, NH 03458. Or you can reach 
uServe DDn 70310.775 









Compact 160 Meter 
Transmitting Loop Antenna 

You don’t need to move to a new QTH! 

by Richard Q. Marris G2BZQ 



T he 160 meter band (1800-2000 kHz) is 
beyond the reach of a high percentage of 
transmitting amateurs. Yet. this band can be 
most enjoyable, usually with a very high 
standard of operating. But—there are prob¬ 
lems! 

The fact is that most TXcrs have near-im¬ 
possible antenna problems. These are: I) a 
lack of sufficiently large real es¬ 
tate to erect an antenna; 2) local 
antenna restrictions regarding 
putting up a large antenna: 3) 
the impossibility of installing 
the necessary efficient ground 
system: 4) the apartment 
dweller's lack of antenna space: 
or 5) the "no TX antennas here” 
syndrome. Probably over half of 
the licensed amateurs live in 
apartments, or have very re¬ 
stricted space for a large out¬ 
door antenna, or face “rules and 
regulations." or other resiric- 

The answer to “getting on the 
air” on 160 is a small indoor 
vertical multi-turn tuned loop 
which, though small in size, is 
difficult to load and match to 
the TX. If a balanced configura¬ 
tion is used, it will operate with¬ 
out a ground connection. Prop¬ 
erly designed, such a loop will 
give yeoman service. It obvi¬ 
ously will not compete with a 
160 meter dipole or a Beverage, 
however, which few have space 
for. 

The size of the loop will be dictated by 
the domestic space available, the amount of 
wire required (in turns!), and the absolute 
necessity to finish up with a design with an 
exact number of complete turns, i.e. no half 
turns, quarter turns or other part turns. 
Strangely enough, the proximity effect is far 
less critical than on 80 meter or higher band 

The circuit is simple but novel (sec Figure 
I). and shows six square loop turns resonat¬ 
ed by variable capacitor Cl (with C2 in 


series), and loaded with coil L2. with a 
50-ohm impedance matching tapping point. 
An optional ground connection is shown 
but. unless a really good radial ground is 
available, it is belter not to use one at all 
at the loop. 1 use a water pipe as a ground, 
connected to the TX/RX input socket, 
and not the loop. The loop has been used 


with about 7 watts CW. 

Figure 2 shows the neat profile of the 
loop. It consists of six wire turns wound 
around a 36“ x 36“ timber frame, mounted 
on a plastic box containing the 
resonating/loading/matching circuitry. 

At this QTH the loop stands on a table 
alongside the operating position, with the 
tuning knob (Cl) within easy reach. Operat¬ 
ing is made easier with a large instrument 
knob. The room is about 20 feel above 
ground level. No doubt the more ingenious 


could stand the loop on the floor of a loft, 
with a conventional remote control turning 
mechanism. 

Cl is a robust 150 pF variable capacitor, 
which was available, with a 150 pF high 
voltage (2KV) capacitor (C2) in series. De¬ 
pending on availability. Cl and C2 could be 
replaced with a single 75 pF variable. 


The main frame (Figure 3) is 
made of 1-1/4" x 3/8"-thick sea¬ 
soned timber. This is assembled, 
as shown, to give a 36" x 36" 
square frame, reinforced with 
wood comer blocks and glued to¬ 
gether. The whole frame is 
rubbed down with fine glass pa¬ 
per. and finished with teak wood 
stain. Onto this frame are wound 
six turns of l6/0.2mm PVC-cov- 
ered wire (o/d = 1.8mm). This 
wire is rated as 3 amps at 1000 
volts RMS. The wire turns are 
equi-spaced to approximately 
1/4" apart, from center conductor 
to center conductor. The loop 
turns are terminated as shown in 
Figures 3 and 4C. 

The tuning/matching unit (Cl 
+ C2 + L2) is built into a gray 
(see the safety note at the end of 
the Parts List) plastic box 7-1/4" 
x 3/8" x 2-3/8" (see Figures 4A 
and B). The box is bolted (with 
the lid to the rear) to a solid wood 
base 12" x 8" x 1/2". 

L2 is a self-supporting coil 
consisting of 30 slightly-spaced I" diameter 
turns of 16-gauge tinned copper wire. The 
top end of L2 is soldered to a thin brass bolt 
through the box top, and hangs down, so that 
the bottom end is soldered to a thin brass 
strip used to connect the frame of Cl to the 
outer of the coaxial socket. The socket center 
conductor is tapped, via a short lead, to L2 
(described later in this article). 

The loop frame/winding (see Figure 3) is 
bolted to the top of the plastic box. using ny¬ 
lon bolts/nuts/washers (see Figure 40 which 
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Figure I. The circuit. Figure 2. Loop profile. 


pass through between turns three and four of determine the frequency range. For maxi- bottom of L2. and this should be used ini- 

the winding. Do not use metal bolts as these mum efficiency. Cl should be set as near ze- tially while the loop frequency range is ad- 

may partially RF shon adjacent turns. ro pF capacity as possible, at the HF end of justed. 

The loop is connected to the TX/RX with the band (i.e. 2000 kHz). Checking the frequency range on a receiv- 

a shon length (5 feet) of RG58 feedline. The impedance matching tap from the er turned to 2030 kHz. try shorting out turns. 

. coaxial socket is connected for the best from the lop of L2. On the prototype it was 

Getting On The Air impedance matching for 50 ohms. On the necessary to short out the top two turns, to 

The top tap on L2 (from end of LI) will prototype this was at 19 turns up from the resonate the loop, on the RX. at 2030 kHz 



Figure 3. Main frame and loop winding. 
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Figure 4. Tuning/maiching unit. 


with zero capacity on 
Cl. It follows that to res¬ 
onate at the 2000 kHz 
HF band edge, it will re¬ 
quire a small amount of 
capacity on Cl. The loop 
will now resonate 
throughout the band by 
adjusting Cl, with no 
further coil adjustment 
necessary. 

Apply a few watts to 
the loop and it should 
load quite easily at the 
TX frequency. Due to the 
possi-bilily of minor dif- 


usable bandwidth, on a 
fixed setting of Cl. is 
about 11 kHz on the pro¬ 
totype. The advantage of 
this narrow bandwidth is 
twofold: The loop acts 
as a comparatively nar¬ 
row bandwidth band¬ 
pass filter eliminating 
harmonics and TV1; it al¬ 
so reduces ambient noise 
and general man-made 
interference on the re¬ 
ceiver. The loop has been 
used with about 7 watts 
CW with the TX having 
a Pi-output circuit. 

Remember: TX fre¬ 
quency = loop resonant 
frequency = RX frequen¬ 
cy. Have fun! B9 


Variable capacitor (Cl) 150 pF wide space receiving type (: 
Capacitor (C2) 150 pF silver mica or ceramic disc (2 kV) 

2 oz. reel ol 16 gauge tinned copper wire. 





















Feedback card 


The Discriminator 

A directional receiving antenna for hams and SWLs. 

by Richard Q. Marris G2BZQ 


T he Discriminator is a ferrite loop high 
performance experimental directional 
receiving antenna, designed for use between 
1600 kHz and 4000 kHz. This frequency 
range covers the 80 and 160 meter amateur 
bands, marine beacon and communication 
bands, some aircraft activities and. of 
course, a large number of broadcast stations 
worldwide. It should be of interest to both 
the TXing and SWLing amateur. 

The circuit is pictured in Figure 1. The 
design will produce a perfect figure-eight 
polar diagram with acute nulling at 90 and 
270 degrees (Figure 2A). In addition, with 


the aid of an optional sensing rod antenna, 
the polar diagram can be changed to a car- 
dioid configuration, as shown in Figure 2B. 

Mounted on a turntable, the Discriminator 
will eliminate QRM and QRN. and also, 
with some practice, will, if required, give di¬ 
rection-finding facilities. 

The Figure 1 circuit shows a balanced fer¬ 
rite rod loop LI tuned by CIA and C1B. 
coupled to the receiver's 50 ohm input via 
L2. The nickel zinc ferrite rod is unusually 
15" long and 1/2” in 
diameter. This long 
rod substantially in¬ 


creases the RF signal voltage. The winding 
width of LI is about one ninth of the total 
rod length, so very acute nulling is achieved, 
to a far greater extent than would be expect¬ 
ed with a single 7-1/2" or shorter ferrite rod. 
For those not requiring sensing facilities, the 
ferrite loop LI. CIA. ClB. and L2 can be 
used as an efficient entity (see the right side 
of the assembly profile in Figure 3). 

To produce an optional cardioid polar 
Continued on page IS 
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Figure 3. Profile. 





diagram (Figure 2B), the sensing circuit 
consists of a short vertical sensing rod res¬ 
onated to a quarter wave by L3/C2. with a 
10 kilohm variable phasing control resistor 
R. The switch SW enables this sensing cir¬ 
cuit to be switched in/out when required (de¬ 
scribed later in this article). 

The original very experimental proving 
model was assembled on a sheet of circuit 
board, with the sensing rod stuck out on a 
wood boom arm. Two things became imme¬ 
diately apparent: A 15" horizontal ferrite rod 
was very vulnerable to damage and would 
require protection; and the vertical sensing 
rod. on its horizontal boom together with a 
15" rod. produced a most ungainly and un¬ 
wieldy contraption. The problem was solved 
with chassis construction: a robustly protect¬ 
ed ferrite rod assembly, and a plug-in tele¬ 
scopic sensing antenna rod. 

Construction 

The whole final assembly was built on an 
aluminum chassis size 8" wide x 2-1/2" deep 
x 2-1/2" high. The profile (Figure 3) and 
layout (Figure 4) shows the horizontal 15" 
ferrite rod on the right, with the control knob 
of resonating capacitor C1A and B to the 
righthand front. The vertical sensing rod 
plugs into extreme left with the resonating 
capacitor (C2) knob in front. The phasing re¬ 
sistor knob is in the center front, with switch 
SW above on the chassis. A very essential 
dimension is the 6-1/4" distance between the 
sensing rod and ferrite rod. If the cardioid 
sensing facilities are not required, then the 
chassis width could be reduced to 3" or so. 
If necessary, there is room for a wideband 
RF amplifier under the chassis, which has a 
removable bottom plate. 

The chassis underside (Figure 4) is self- 
explanatory. C1A+B is a conventional 500 + 
500 pF U-framc variable capacitor, mounted 
on the chassis front. C2 + C3 is a similar 
410 pF + 180 pF variable mounted on an in¬ 
sulating bracket, with insulated control 
shaft. Variable resistor R is direct on the 
chassis front. 

L2 consists of 30 close-wound turns of 22 
gauge enamel copper wire wound on the end 
of a 1-1/2" x 1/2" diameter paxolin lube, and 
fitted with Ilex ends. The 3/8" diameter fer¬ 
rite rod was cut to 1-1/2" from a length of 
salvaged rod from an old radio. 

The step-by-step fabrication of the ferrite 
rod LI and L2 assembly is shown in Figures 
6 and 7. Two 7-1/2" long x 1/2” diameter 
nickel zinc ferrite rods, type R61-050-750. 
are adhered end to end (see Figure 6A). The 
rods' ends are cleaned with fine glass paper, 
and adhered together with a cyanoacrlale 
adhesive (c.g. Superglue). It sets within 
a few seconds. Next, wind one turn of 
4"-widc self-adhesive label at the rod center 
(see Figure 6B). L2 is close-wound using 
36 turns of 0.9mm o.d. PVC-covered 
10/0.1mm connection wire (see Figure 6C), 
with the ends held in position 4" apart by 1 "- 
wide masking tape. Over this wind two turns 
of l"-wide masking tape at the center of 
LI, over which wind four turns of PVC 




Figure 5. Underview. 
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hookup wire, with the ends twisted lightly 
together, as shown in Figure 6D. 

The above assembly is protected and 
mounted, as shown in Figure 7A. in a 16" 
length of 7/8" o.d. PVC pipe used in plumb¬ 
ing. mounted and held in place on a robust 
“T'-shapc wood frame and held to the main 
chassis with wood screws. Three 1/4" diam¬ 
eter wire exit holes are drilled in the tubing, 
one at the center and the others 4" apart as 
shown in Figure 7C. The rod/winding as¬ 
sembly is inserted into the tubing and the 
coil wire ends pulled through the 1/4" holes. 
The rod ends are supported by coils of 2"- 
wide thin coiled card, inserted into the ends 
of the tube around the rod ends. The “T” 
support, shown in Figure 7B, is made of dry 
timber, varnished, with two plastic tubing 
wall clips screwed on either end (shown in 
Figure 7B). 

The plug-in sensing antenna rod is a stan¬ 
dard 20" telescopic whip. The end is sol¬ 
dered to a 1/4" plastic-sleeved jack plug cen¬ 
ter connection. A corresponding jack socket 
is fitted to the main chassis (see Figures 4A 
and Figure 5). The distance from this socket 
to the center of the ferrite rod assembly was 
calculated by experiment and is 6-1/4" (see 
Figures 4B and 4A). 

The whole underchassis assembly and 
wiring is shown in Figure 5. 

Setting Up 

The unit should be connected to the 
receiver input with not more than 36" of 
RG58 coaxial feedline. Set-up procedure is 
as follows. 



(I) Ferrite Rod/ 
LI/L2 Assembly: With 
the sensing rod removed 
and the switch OFF, set 
the receiver to a signal 
around 2000 kHz and 
rotate Cl A and B to res¬ 
onance. Rotate the unit 
for maximum signal— 
see the polar diagram in 
Figure 2A. Rotate the 
unit to check the acute 
nulling. Repeat this op¬ 
eration at 1600 and 
4000 kHz. and spot fre¬ 
quencies in between. 
The prototype covers 
from 4100 kHz to below 
1600 kHz. This part of 
the unit can. as previ¬ 
ously mentioned, form a 
self-contained, highly 
efficient ferrite rod an¬ 
tenna on a reduced 3" 



Figure 7. Ferrite rod coil and support assembly. 


wide chassis, producing 

the polar diagram shown in Figure 2A. 

(2) Sensing Rod Circuit: Plug in the tele¬ 
scopic whip, put the switch to OFF and ro¬ 
tate C2 to near minimum capacity. Tune the 
ferrite loop to a signal at 4000 kHz with 
C1A+B: put switch SW to ON and. with the 
phasing resistor at around midposition, slide 
L3 along the short ferrite rod (see Figure 6) 
until resonance is found, then seal L3 to the 


rod with hot candle wax. The sensing rod 
circuit should now operate between 4000 
and 1600 kHz. It can be extended down fre¬ 
quency by connecting C3 in parallel with 
C2. 

Operation 

In operation with the ferrite loop used 
with the sensing circuit in the OFF position. 


tune CIA + B to the required frequency. 
Maximum signal is broadside to the ferrite 
loop, and minimum signal is on the 
rod ends. The nulling is extremely sharp 
and eliminates most QRM and QRN. The 
chassis bottom plate must be fitted for 
full screening. With a high RF gain receiver 
a preamplifier has not been necessary but, if 
required, a wideband RF amplifier circuit 
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board can be fitted underchassis. the sensing rod and ferrite are equal in ar 

With sharp nulling and a figure-eight po- plitude. In practice, the cardioid null is n 


lar diagram, it is possible that a st; 
the 180 degree reciprocal bearing c 
terfere with the wanted station. If 


o change the polar diagram to the cardioid other. 


is pronounced as that shown in Figure 2A. 
iut the forward lobe is larger. So. in prac- 
ice, with a flick of the switch it is possible 
o change from one polar diagram to the 




assuming a simple turntable is 


Parts List 

Oty. Description 

2 Ferrite rods. 7-1/2" long x 1/2" diameter, type R61-050-750 (Avails 

Amidon Associates Inc.. 2216 East Gladwidt Street. Dominique H 
1 2-gang 500 + 500 pF variable capacitor with knob 

t 2-gang 410 + 182 pF variable capacitor or single-gang 400 pF 


Receiver/Spectrum Logger 

I to 1300MHz with AM/FM/WFM/SSB 
Features 2000 memory channels, 16 search 
banks. Backlighted LCD display. Attenuator 
Delay, Hold, Bank lockout. Cellular locked c 
RS232 Control, I Year Warranty, & Earphc 
jack. Size: 2 1/4H x 6 1/2D x S S/8W. ' 
16oz. Ground frt: J6.95. 2 Day Air Freig 
$9.95. Call or Fax Toll Free, 24 hours/d 


ape: cyanuacrylate adhesive (Superglue or simi 


ss 100 445 7717®' 


WE ALL WANT THE BEST NOW 
TOP QUALITY IS EASY TO OWN 

wtAkmm i ,l 


• Heavy Duty Construction • Easily Handles Full Legal 

• All Stainless Steel Hardware Power 

• Double Boom • 20ft Turning Radius, 83 lbs 

• 2 Feed Points, 2 Baiuns • Interlaced Design Beam 


Manual and remote controlled coax switches for indoor and 
outdoor mounting. Lightning protection devices. Extensive 
selection of V/UHF phasing lines and harnesses. All mil-sped. 

SCHURR KEYS 

Whether you're a collector or operator (or both) you will want one 
of these beauties. Each key is machined and hand made so that 
everyone feels specially made. Straight key, paddles, iambics 
they're great. 
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Low-Cost Transmission Lines 

What you don’t know can cost you. 

by Frank Kamp K5DKZ 


A t first glance, this title seems to contain 
a conflict of terms. Transmission lines 
are the more significant part of the cost in 
most simple antenna systems. We all like the 
convenience of using coax, even if it is not 
the most economical solution. After all. 
what else is there? Open-wire line and twin 
lead require an antenna tuner. That at least 
gives us a choice, but the expense is still 
there, either in the cost of coax or the pur¬ 
chase of an antenna tuner. Bargain-style 
coax is not a good solution. It is usually ei¬ 
ther of very questionable quality and has 
poor shielding, or it's embrittled with age. 

For medium and high power use. RG8 or 
equivalent is the most logical choice in coax. 
It's heavy enough to handle the power. It’s 
also heavy enough to require some pretty 
stout wire and supports if used in a flat- 
topped dipole installation with no center 
support. Then, if you want to add a balun at 
the antenna feed point, you compound the 
weight problem. 

Twin lead is the most obvious solution. It 
can be matched to a short length of coax 
through a 4:1 balun for easy routing to the 
shack. That helps the situation somewhat, 
but what if our antenna does not match 300 
ohms and we don't want to use a balun at 
the elevated feed point? We could always 
construct the dipole from twin lead, giving 
us our impedance match and broadband per¬ 
formance at the same time. That solution al¬ 
so has its drawbacks. Twin lead docs not 
weather as well as simple wire and coax. 
The cheaper, receiving type of twin lead 
may not handle the full legal power limit. 

The variations and permutations of this 
decision-making process seem endless be¬ 
cause there are so many variables involved. 
What we really need here is some magic do- 
everything transmission line that can pro¬ 
vide more options to deal with these vari¬ 
ables. Chief among these options would be a 
line made from inexpensive materials that 
can be used without worry regarding 
impedance match to the antenna. Such a de¬ 
vice does exist: it can be made from inex¬ 
pensive materials, or from almost any type 
of wire or cable. You could even use that 
1.000-foot roll of lamp cord that was such 
an irresistible bargain two years ago. 

An electrical half-wave section of trans¬ 
mission line has the unique property of mir¬ 
roring impedance from one end to the other. 
For all practical purposes, the electrical 
properties seen at one end are the same as at 
the other end. The reaction of most people 
when they are first introduced to this well- 
known fact is "So what?” The conventional 
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use of transmission lines takes advantage of 
the fact that such a line has a characteristic 
surge impedance for any physical length. All 
that is needed is termination in that charac¬ 
teristic impedance at both ends. However, 
the mirroring ability of a half-wave trans¬ 
mission line becomes infinitely more useful 
when we realize that it has nothing to do 
with the surge impedance of the line. This 
means that we can use virtually any two 
conductor lines available to physically bring 
the electrical equivalent of the antenna feed 
point down to ground level where we can 
more effectively deal with our matching 
problem. 

The Procedure 

The key here is to ensure that the nonde¬ 
script line is equal to a multiple of electrical 
half waves in length. The downside is that 
this trick will only work on exact multiples 
of a fundamental frequency. A line cut for 
3.5 MHz will also work on 7.0 MHz. 14.0 
MHz. and 28.0 MHz. A line cut for 3.9 MHz 
will work best on 7.8 MHz. 15.6 MHz. and 
31.2 MHz. As you can see. multiband opera¬ 
tion using this concept is somewhat limited 
unless we use an antenna tuner. The other 
problem is determining what physical length 
of cable corresponds to an electrical half 
wave at your chosen frequency. 

The electrical half-wave length of any 
transmission line will always be physically 
shorter than the length calculated from the 
formula: half-wavelength in feet = 468/ 
frequency, in MHz. The ratio between its 
shorter physical length and the length from 
the formula is known as the velocity factor 
of the line. Velocity factors for various pop¬ 
ular transmission lines can be found in The 
ARRL Handbook. You won't find lamp cord 
listed there. 

You can calculate the velocity factor of 
any line with nothing more than your station 
equipment using the following procedure 
(use a frequency in the 10 meter band to 
avoid wasting any more of your valuable 
lamp cord than necessary): From the formu¬ 
la above, calculate the half wavelength in 
feet for the frequency you are using. Cut a 
section of lamp cord to this length. Connect 
the output of your transmitter to a dummy 
load using a short length of coax in series 
with your SWR meter. Tune up on frequen¬ 
cy using as little power as possible. Note 
and record the SWR into the dummy load— 
it should be very close to I to I. If it isn't, 
check your hookup and verify that your 
dummy load is indeed 50 to 75 ohms. Now 
replace the short length of coax with your 


lamp cord transmission line (Figure 1). Do 
not readjust your transmitter except for drive 
to the final, if needed. Apply power and take 
an SWR reading—it will probably be higher 
than 1 to 1. Trim a few inches olT the lamp 
cord section and try again. Continue this un¬ 
til you get the lowest possible SWR—it 
should be close to what you experienced 
with the dummy load connected through the 
coax. Measure the final length of the lamp 
cord and divide it by its original length. The 
result will be less than one and will represent 
the velocity factor of your line cord. Now 
you can use that value to calculate the physi¬ 
cal length of lamp cord required to give an 
electrical half wavelength on any frequency. 

Qualifications 

You might be tempted to do this test at 2 
meters if you have the equipment. That 
would waste even less cable, but it may also 
give you bogus information that will not 
scale down to HF frequencies. The formula 
we used is only eood for frequencies up to 
30 MHz. 

Of course, you are not restricted to using 
lamp cord. Almost any line having two con¬ 
ductors will work, as long as its physical 
makeup is uniform throughout its length. For 
instance, using alternate sections of twin 
lead and lamp cord where each section is 
less than an electrical half wavelength might 
not be a good idea. The surge impedance of 
the line is not a factor, but I don't think that 
allows it to be a variable through its electri¬ 
cal half wavelength. You could even use a 
twisted pair, as long as the pitch of the twist 
is uniform throughout its length. We also 
need to exercise a little common sense here. 
You can't bury a section of lamp cord in the 
ground like you would coax. A twisted pair 
made from #24 enameled wire might work 
for a receiving application, but I wouldn't 
use it for transmitting. 

Another example application of this 
principle is my recent experience with a 
dual dipole phased array for 40 meters. This 
is an active array: each leg of each dipole 
receives power. Some sort of balanced 
feed was required, but I wanted to use 
shielded cable to reduce noise pickup on the 
vertical sections of the transmission lines. 
I ended up using four electrical half-wave 
sections of surplus RG62 coax, two sections 
per dipole. The center conductors of the coax 
were connected to the dipole legs. The shield 
of the coax was tied together at both ends 
of the transmission line and grounded at 
the phasing network located in a box below 
the array. B 





73 Review 


by Bill Clarke WA4BLC 

The HOFI 
Antenna Switch 

Quality at every turn. 


Electronic Switch Co., Inc. 
4343 Shallowford Road, Suite E-6 
Marietta GA 30062 
Telephone: (404) 518-4634 
Price Class: HOFI 605—$94.95; 
lightning surge protector—starts at $59. 



L ike most hams, I switch from 
one antenna to another on a 
regular basis. Generally, my an¬ 
tenna selections are made for 
band-change reasons; however, I 
also use switching as a means of 
comparing one antenna to anoth- 

Over the past 25 years I have 
gone through quite a few antenna 
switches. Some were made of 
cast white metal, while others 
were wafers in project boxes. A 
few were of fair quality and lasted 
for several years. However, most 
just couldn't stand up to the con- 

Among the failures, I found that 
the contacts would wear thin or 
the shafts became loose in their 
housings. All the switches had a 
common thread: poor physical 
construction. Unfortunately, they 
were all expensive. 

I am a believer in paying for 
quality. If the price is high, the 
quality should be equally as high. 
The general appearance of the 
product should reek of quality, the 
operation should be smooth, and 
the product should last indefinitely. 


The HOFI manual coax anten¬ 
na switch, called a “hoscha,” is 
constructed of aluminum and 
stainless steel. It is round, with a 
large knob, and has connections 
for five antennas. This one reeks 
of quality. 

The switching action of the 
hoscha is smooth and very posi¬ 
tive, yet requires little effort. As it 
is a new product to me, I don’t 
know if it will last indefinitely; how¬ 
ever, after disassembly and exam¬ 
ination, I think it will be around for 
a long time with no failures. In oth¬ 
er words, the MTBF (mean time between fail¬ 
ure) will be measured in large increments of 

HOFI switches are built in Germany, a 
country famous for its engineering prowess. 
The company produces a number of different 


Photo B. The HOFI lightning surge protector. 

switch configurations, including remotely-con¬ 
trolled antenna switches. This review covers 
only the manual version. 

Construction 

The manual series of HOFI antenna 


switches is available with UHF or 
N connectors—straight from the 
switch or at right angles (a yet-to- 
be-released model will have the 
connectors exiting directly from 
the rear plate of the switch): 

Model 605: UHF connectors 
Model 2005: N connectors 
Model 606: UHF right-angle 
connectors 

Model 2006: N right-angle 
connectors 

The outer shell of the switch is 
formed by an aluminum drum with 
a flat rear cover and a spun/raised 
front cover containing the switch¬ 
ing shaft. The shell thickness is 
nearly 3/16*. The knob is over 2* 
in diameter. The six SO-239s are 
fastened to the drum with ma¬ 
chine screws. The rear plate is 
drilled and tapped for mounting 
purposes. 

The inner workings of the 
switch consist of self-cleaning 
double-knife type contacts. This 
type of construction provides 
long-term consistent operation, 
even at high-power operations. A 
positive detent provides locking 


Operation 

The switch tested, Model 605, 
was used to select between five 
antenna, ground, and dummy 
load combinations. At no time 
were any problems noted; howev¬ 
er, it is fair to say that it could take 
years for problems to appear. 

I should note that the switch 
leaves unselected antennas 
open, rather than switching to 
ground. Some manufacturers do 
switch all unselected antennas to 
ground. When switched to 
position ”0,” no antenna is se¬ 
lected and all lines are open. 
I view this as a “non-problem” in that a direct 
lightning strike will destroy any type of 
switch. Lightning protection cannot be satis¬ 
factorily accomplished by merely switching to 
ground (or grounding an antenna through a 
switch). 
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included with the review unit HOFI antenna 
switch was a small (about f square) lightning 
surge protector with an SO-239 mounted on 
each end. On one side is a removable metal 
plug that allows replacement of the gas-dis¬ 
charge tube, and on another is a lug for con¬ 
nection of the case to DC ground. The basic 
heavy-duty construction is similar to the an¬ 
tenna switch. The surge protectors are avail¬ 


able for power ranges from 500 watts to 7 kW. 

Note that the surge protector is not includ¬ 
ed when you buy the switch; it is a separate 


HOFI antenna switches and surge pro¬ 
tectors are available from Electronic Switch 
Co., Inc., at the address above, and through 
many well-stocked amateur radio supply 
stores. ■ 





















































73 Review 


by Peter J. Bertini K1ZJH 


Computer Automation Technology 
4631 N.W. 31st Avenue, Suite 142 
Fort Lauderdale FL 33309 
Telephone: (305) 978-6171 
Price Class: CAT 1000—$679; 

CAT 300—$299; 
CAT 300 Deluxe—$399. 


Computer Automation 
Technology’s CAT 1000 and 
CAT 300 Repeater Controllers 


An outstanding value in a crowded marketplace. 


W hen my radio club, the Mt. Tom Ama¬ 
teur Repeater Assn, Inc., decided to 
upgrade our repeaters to newer controllers, I 
embarked on a search for the best value and 
best controller for our needs. I made several 
inquiries via packet BBSs throughout the 
USA, seeking comments from other repeater 
groups, and was surprised at the favorable 
comments and fierce loyalty of the CAT con¬ 
troller owners, a controller which had previ¬ 
ously escaped my notice. 

A Different Breed of CAT 
What makes the CAT controller stand out 
from others in a saturated and highly com¬ 
petitive market? Many things. First, price: 
The CAT 1000 is the most powerful controller 
in any price class. Its design is a year old, 
and thus it uses the latest in technology. We 
have found the people behind the CAT prod¬ 
ucts to be extremely attentive to our needs 
and problems. Software upgrades, which 
simply require that you swap out an EPROM 
chip on the controller with the latest revision, 
are periodically released—usually without 
charge to CAT owners. 

I had the opportunity to beta test a CAT 
300, and this review will cover that controller 
as well. But. since the CAT 300 is a scaled 
version of the CAT 1000, I will deal with the 
CAT 1000 first, and then briefly cover the dif¬ 
ferences between the CAT 300 and CAT 
1000 controllers. It would be almost impossi¬ 
ble to cover in great detail what these con¬ 
trollers can do, so this review will be limited 
to a brief synopsis of their main features. 

Control Channels 

The main control functions of the CAT 
1000 are broken down into eight zones with 
eight control channels in each zone, for a to¬ 
tal of 64 off/on commands. The zones break 
down the commands into logical groups of 
eight commands each, dealing with au¬ 
topatch, repeater, etc., control. 
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Voice Messages 

A 40-position voice message table permits 
storage of synthesized voice messages con¬ 
structed from the 475 word and sound effect 
vocabulary. Time variable selections are also 
offered. Up to 31 “words" from the vocabu¬ 
lary list may be stored in each table location. 
The digitized voice vocabulary uses the lat¬ 
est Texas Instruments voice set, and sounds 
noticeably better than the first generation Tl 
version used by many other makes of con¬ 
trollers. Digital Voice Recorder (DVR) track 
selections may be used in the voice mes¬ 
sage coding, permitting voice tracks to be in¬ 
termixed with the synthesized messages. 
More on the optional DVR unit later. Included 
in the 475-word vocabulary table are also 
codes for courtesy tones. DTMF tones, the 
16 DVR tracks, CW IDs, and control of the 
eight user input and outputs provided on the 
CAT 1000. 

The Scheduler Is Included 

A 60-position scheduler is included. The 
scheduler may be set to control various re¬ 
peater functions at preset hours, days and 
months, and may be preprogrammed for spe¬ 
cial events a year in advance. Besides being 
able to control the zone channels, the sched¬ 
uler can fire selected voice messages, DVR 
tracks, macro commands (more on these lat¬ 
er), paging tone groups made up from Mo¬ 
torola two-tone sequential paging tones, and 
DTMF tones groups from respective 40-posi- 
tion tables. 

Software pointers enable the programmer 
to select whether scheduled events (includ¬ 
ing macro or memory file loads, etc.) occur 
based on repeater usage. For example, you 
may elect to have a scheduled hourly—but 
lengthy—club bulletin skipped over if the 
scheduler command is set up to do so when 
the repeater is in use. On the other hand, a 
scheduled “must go!" net announcement, 
macro or memory file swap maybe pro¬ 


grammed to occur regardless of whether the 
repeater is in use. 

Macro Commands Link Operations 

The macro commands allow several oper¬ 
ations to be combined together. Each of the 
40 table positions is given a control number 
(up to seven digits) that can be initiated ei¬ 
ther from the repeater or control receiver in¬ 
put via DTMF commands, or the macro may 
be initiated by the scheduler to perform a se¬ 
ries of tasks at certain times, or by the action 
of one of the eight user inputs. Up to 10 
macros may be included in a macro string, 
including the ability to cascade macros by 
calling another macro set as the last com- 

Control Security 

The CAT 1000 employs two DTMF de¬ 
coders. Control may be done via the repeater 
input, but one decoder is used only for con¬ 
trol commands entered via either the UHF 
control receiver or telephone. Telephone con¬ 
trol takes priority over the UHF control input. 
All of the user functions, and control operator 
passwords, macro control codes, autopatch 
codes, etc., are easily changed and may be 
set up to seven digits in length. 

A control operator password is needed to 
change or to read back the status of the 
channels in any of the eight zones. An unlock 
code is needed to "enter" the controller to do 
more involved programming, such as chang¬ 
ing passwords, patch codes, or programming 
the macro, scheduler, autopatch, voice mes¬ 
sage, DVR or other tables. 

Control operators can access the CAT via 
telephone, the repeater input, or through a 
UHF receiver link for DTMF programming. A 
300 baud onboard modem allows accessing 
the controller through your home computer 
for single-line command edits. Using the op¬ 
tional editor program ($39), the complete set 
of eight DOS files can be edited at home and 





uploaded (or downloaded from) to the CAT 
1000. Modem access Is password-protected. 
An on-site 4800 baud RS232 jack is provid¬ 
ed. All CAT 1000 RAM memory is stored in a 
nonvolatile Dallas time and 64k memory 
chip. 

Control operators, besides having the abil¬ 
ity to easily edit the scheduler, macro and 
other tables, can also check the contents or 
status of any of the tables, timers, zone 
channels, auto dialer numbers, etc. in a vo¬ 
calized format! 

Memory Files 

An extremely powerful ability of the CAT 
1000 is the ability to recall any of eight pre¬ 
programmed memory files into active memo¬ 
ry. The memory file loaded into active memo¬ 
ry can be easily changed and restored in its 
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new configuration. Memory files maybe re¬ 
called by repeater users, if so permitted to do 
so, or via scheduler or macro command 
strings. New memory files can be created 
from scratch in active memory, and then 
stored to the appropriate memory file. Each 
memory file can give the repeater an entirely 
new personality—each memory file contains 
a unique setup for the 64 control channels, 
18 repeater timer values, and the 25 control 
codes governing the autopatch, control oper¬ 
ator codes, speed and emergency telephone 
dialers. The “loading’ of a memory file to ac¬ 
tive memory is completely transparent to the 
repeater users when it occurs. 

Courtesy Tones 

Courtesy tones are made up of from one 
to three sequential tones. The frequency, du- 


User Inputs and Outputs 

The CAT 1000 has eight inputs and out¬ 
puts. The inputs look for a positive-going 
transition, and may be programmed to exe¬ 
cute macros, voice messages, file loads, us¬ 
er outputs, or other controller actions when 
activated. The input signal levels are TTL, 
CMOS or supply voltage compatible. Eight 
open collector outputs are provided to control 
on-site equipment. 

Other Features 

DTMF muting, DTMF windows, DTMF 
pad test, time of day request and grand¬ 
father clock, and DTMF paging regeneration 
are other features of the CAT 1000. The 
repeater may be put into either/or DTMF or 
CTCSS access, with a programmable 
window for open access once either is de¬ 
tected. The ARRL LiTZ emergency alert is 
supported. 





















The DVR 

The digital voice recorder has 16 soft-par¬ 
titioned channels with up to two minutes of 
total recording time and is an option. Serial 
card #2 must be installed on the CAT 1000 
for the DVR option. The serial card costs 
S59, the Ming DVR unit is $99, and the inter¬ 
connecting cable is $20. Serial card 2 will 
supply eight additional user outputs. 

Other Options 

C3I, Inc. makes accessories that support 
the CAT controllers. One is an audio delay 
board (Model ADB, $94.95) that will delay 
the incoming receiver audio up to 150 mS. 
This will mask the first blip of a DTMF tone, 
and also eliminates the repeater squelch tail 


installed. Forty preset link frequencies can 
be stored in memory. Frequencies may be 
stored in BCD format. The CAT 1000 is also 
an HF remote base controller, and will direct¬ 
ly interface to and provide full control over 
either the Kenwood TS440 or Yaesu 767GX 
HF transceivers. 

CAT 1000 Manual 

The CAT 1000 manual is complete, al¬ 
though the beginning user will most likely be 
lost trying to figure out all the features of his 
new controller. The problem is that the CAT 
1000 is so powerful it is impossible to fully 
learn it without playing with it for a few weeks 
and learning as you go. There are usually 
several ways one can program the controller 


Electronics Labs (see the sidebar). 

CAT 300 vs. CAT 1000 
The biggest difference between the 
models is the ability to support links, cross¬ 
band repeaters or remote base operation. 
The CAT 300 does not support these fea¬ 
tures; for a budget-minded club not needing 
them, it is a top-notch choice. The base price 
of the CAT 300 controller is $299. With the 
optional clock and scheduler the CAT 300 
Deluxe costs an additional $99. There Is no 
modem, RS232 jack, or DTMF or paging 
tones available in the CAT 300. But, the CAT 
300 does include a full-featured autopatch 
with 100 speed dial and five emergency dial 
locations. B 


noise burst. Another C3I product is their APM 
board, an audio processor which sells for 
$43.25. The APM board allows the repeater 
operator to tailor the repeater audio re¬ 
sponse by either enhancing or reducing the 
high and low frequency passbands. C3I also 
provides optional enclosures for the CAT 
1000. These items are available factory- 
direct. 

Remote Base Operation and Linking 
The CAT 1000 will fully support multiple 
radio VHF/UHF remote bases or links 
through a Doug Hall interface. Link serial tun¬ 
ing is available through serial card #1 when 


to do various tasks, due to the programming 
power offered by the scheduler and macro 
commands. Programming examples given in 
the manual are complete, but in my opinion a 
training section is badly needed to help one 
get started. However, should problems or 
questions arise, the factory telephone sup¬ 
port is without equal. 

Interfacing the CAT controllers to an exist¬ 
ing repeater is a simple and painless task. 
All external connections to the outside world 
are done through 25-pin connectors, which 
include internal EMI filtering. Complete 
turnkey repeater systems Incorporating the 
CAT controllers are available from Maggiore 


Peripheral CAT Support Products: 
C3I, Inc. 

406 North Pitt Street 
Alexandria VA 22314 
(703) 684-1382 

Turnkey Repeater Systems Using the 
CAT Controllers: 

Maggiore Electronic Labs 
600 Westtown Road West 
Chester PA 19382 
(215) 436-6051 


Sell your product in 73 Amateur Radio Today. Call Dan Harper today at 1-800-274-7373. 






73 Review 


by Michael Jay Geier KB1UM 


The Yaesu FT-11R 
Miniature HT 


Tiny gets terrific. 


evolving slowly, each new ra¬ 
dio just a little smaller and a 
little more sophisticated than 
the last model. Suddenly, all 
kinds of very small rigs have 
appeared, heralding a new 



Yaesu U.S.A. 
17210 Edwards Rd. 
Cerritos CA 90701 
Price Class: 1-5 watt—$369: 

5 watt—$389 


to the now-standard autodialer memories, 
generous memory capacity (150 of them!), 
CTCSS encode (decode is optional) and digi¬ 
tal paging features, this diminutive pocketful 
incorporates a few new goodies: alphanumer¬ 
ic labels for each memory, message paging, 
and knobless volume and squelch adjust- 

With the supplied 4.8-volt battery, power 
output is 1.5 watts, which is less than you 
usually get with full-sized HTs but in line with 
many other miniature rigs. It should be 
enough for most repeater operations. But, if 
you need more power, higher-voltage batter¬ 
ies will get you all the way up to 5 watts out, 
which occurs at 9.6 volts DC input. And. you 
can get an AA-cell holder, so you'll never be 
out of power in a pinch. Naturally, the rig will 
get bigger with a larger pack hanging out the 
bottom. Although the radio is rated up to 12 
volts, that really means 12 volts in this case, 
not 13.8 to 15 as is commonly found with car 
power. Consequently, there is no direct DC 
input jack; a special adapter is required to run 
this radio from your car's electrical system or 
an external supply. The adapter is pretty slick, 
though—it's a cradle which includes an 11- 
volt regulator and a cooling fan. Most of to¬ 
day's HTs will put out 5 watts, but they’ll get 
so hot you can’t hold them. The fan should 
keep this one a lot cooler. By the way. most of 
the new mini-rigs are limited on how high an 
input voltage they can accept, and few can 
take direct car power. Like this HT, they use 
power FET transmit final amp modules, which 
are very efficient at low voltages but just can’t 
tolerate the higher voltages. 

This baby is smalll At about 4* x 2-1/4" x 
1", the whole thing fits into the palm of your 
hand. Many of the small radios increase their 
total internal volume by being somewhat 
thick. Not this one; its one inch is about the 
slimmest depth I've ever seen on any HT. 

The front of the rig has a fairly large dis¬ 
play, a BUSY/TX LED, an 18-button keypad, 
and two more buttons for controlling the vol¬ 
ume and squelch. All 20 of the buttons are 
large and have good tactile feedback, and 
they're all backlit by green LEDs, along with 
the display. Also, there's a lever which lets 


you lock the rig’s controls to prevent acciden¬ 
tal operation. On the side are the usual rub¬ 
berized PTT, lamp and monitor buttons. The 
power on/off button is electronic and is locat¬ 
ed there, too. On top are the antenna connec¬ 
tor, the mike and earphone jacks, and the dial 
knob. That knob is the only one on the entire 
rig! 

The antenna is exactly the same length as 
the radio, which is convenient for stuffing the 
whole works into a little calculator case or 
something similar. The duck is very stiff, 
though. But it works fine. 

The included 600-mAh nickel-cad pack fits 
very securely on the back of the radio, which 
is a stark contrast to some of the other new 
mini-rigs with “nesting"-style batteries. 
There’s no way you could accidentally cause 
this one to fall off. In fact, even deliberately 
pulling it off requires some effort. 


The most impressive new feature is the 
memory capacity. In normal, numeric readout 
mode, you get 150 memories, which is great 
because this radio makes a dandy VHF scan¬ 
ner, too. Actually, as delivered it only covers 
the 2 meter ham band. But, with a simple se¬ 
ries of button presses, which are described in 
the manual, coverage increases quite a bit. to 
110-180 MHz receive, with an AM detector 
automatically engaged below 136 MHz for 
easy listening to the aircraft band. Transmit is 
still limited to 144-148 MHz, though. Natural¬ 
ly, MARS/CAP mods are available for permit 
holders. 

You can also choose alphanumeric mode, 
which lets you label each memory with a six- 
character name. In this mode, memory ca¬ 
pacity is reduced to 75, but who really needs 
more than that on a single-band HT? The al¬ 
pha mode is great if you live near lots of re¬ 
peaters or travel a lot. No longer do you need 
to remember that 145.470 is downtown and 
146.850 is west. Just call them DWNTWN 
and WEST! 

Along with the now-common but rarely- 
used DTMF squelch, this radio offers mes¬ 
sage paging. In this mode, you can send and 
receive up to 10 sets of six-character mes- 
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sages. You can also store up to 10 of these 
for future transmission. The last 10 received 
are stored for your later perusal. There’s no 
mention of whether or not another message- 
paging-capable rig is required to send you 
messages. If not, that would let you be paged 
by anyone with a DTMF pad. Either way, 
though, this scheme, like all DTMF schemes, 
has very little usefulness in the U.S. because 
most repeaters wont pass DTMF tones; they 
deliberately block them to prevent jammers 
from decoding autopatch codes. 

Where the alphanumeric system really 
shines, though, is in its application to the au- 
todialer. Yep, each autodial memory can be 
named. This is seriously handy. Many times 
I've entered phone numbers into my rig, only 
to forget later whose they were. That 
won’t happen with the FT-11R. After all. 
who can forget names like -Mom," "home" 
and “Jim"? 

In addition to all the memories, there 
are two VFOs. A and B. and every mem¬ 
ory can be tuned like a VFO. The memo¬ 
ry management scheme is essentially the 
same as on all the Yaesu HTs since the 
FT-411, and it's perhaps the simplest, best- 
developed system in the industry. Unless 
you’ve never used any HT before, it won’t 
take you very long to master the major fea¬ 
tures of this radio. 

I was initially thrown that such a full-fea¬ 
tured rig didn't include automatic repeater 
shift. Then I discovered that it is there, but 
you must turn it on. Unlike most HTs which 
offer it, this one's default settings leave it off. 
It's no big deal, though; you just turn it on 
once and forget it. 

Who Needs Knobs? 

What happened to the volume and squelch 
knobs? On this radio, both functions are con¬ 
trolled by two buttons on the front panel. 
Pressed alone, they turn the volume up and 
down. If you press the function button first, 
they adjust the squelch. On the display, a little 
vertical bar graph shows the current setting. It 
seemed odd at first, but I soon found I really 
liked this idea. There's no way the settings 
can get disturbed while the rig rides along in 
your pocket, purse or briefcase, and the bar 
graph makes it easy to see the setting. If you 


prefer, though, you can set the dial knob to 
duplicate the functions of the volume/squelch 
up and down buttons. But once you do that, 
you can't use it to tune the rig or select mem¬ 
ories anymore; you must use the up/down 
tuning buttons (which are not the same as the 
volume/squelch up/down buttons). 

On The Air 

The receiver is very sensitive and particu¬ 
larly selective. There’s no mistaking when 
you're 5 kHz off, because the audio gets so 
distorted you can't stand to listen to it. That 
suggests that the IF filtering is extra-sharp. 
Also, a glance at the schematic reveals a 
front end with several stages of voltage- 
tracked tuning, which should really help re- 

“ . .fora ‘drop in the 
pocket and go’ handheld, 
this is the best one I’ve seen 
yet! It’s a real winner.. 


duce intermod. at least as far as a tiny radio 
with no large front-end filters can. The re¬ 
ceive audio is fairly good as long as you keep 
the volume down. Included in the box was a 
little slip of paper noting that the audio will 
distort if played at high volume levels. In truth, 
it distorts even at moderate levels. The intelli¬ 
gibility is still good, but I’ve heard other radios 
in this size class which sounded significantly 
better. 

The transmit audio, though, is wonderful. In 
fact, it's even noticeably better than the al- 
ready-good audio on my bigger HT. There’s 
no obvious microphone hole, so I was worried 
at first, thanks to a previous experience with 
another rig which used a hidden mike. But 
this one works like a charm, however they're 
getting the sound to the mike element. 

The Documentation 

The radio comes with a full schematic, and 
the manual is very well written. I would point 
out, however, that the section on CTCSS 
makes it sound as though the optional FTS- 
26 tone module is required for any CTCSS 
operation. In fact, encode, which is the most 


useful part, is standard; only decode requires 
the module. A plasticized-paper "cheat 
sheef booklet is provided, and it's quite de¬ 
tailed. In keeping with the size of the radio it¬ 
self, the booklet is very small, so you will be 
sure to put it in your wallet or purse. 

What I Liked 

There's a lot to like in this little gem. It's re¬ 
ally small, it works well and its easy to use. 
The alphanumeric memory and autodial sys¬ 
tems are very handy. The rig is quite solid, 
despite its comfortably light weight The dis¬ 
play is large and shows lots of Information, in¬ 
cluding the final zero on the frequency. Even 
with the alpha mode engaged, the memory 
capacity is more than generous, and there 
are two sets of subband limits provided 
for versatile scanning. 

The battery is charged by snapping it 
into a little stand, which then plugs into 
the wall charger. Cleverly, this stand lets 
you insert the battery with or without its 
being attached to the radio. So, unlike 
with many mini-rigs, you can use this ra¬ 
dio with another battery while the first is 
charging. To me, that's essential. 

What I Didn’t Like 

The few nit-picks I have on this radio are 
pretty minor. The receive audio could be im¬ 
proved. Also, the viewing angle of the LCD is 
unusually sharp, requiring you to look from 
above the radio. Especially at night with the 
lamps on, you can’t see the display from be¬ 
low, and it looks washed out even when 
viewed straight on. Finally, the lamps don't 
stay on just because you keep pushing but¬ 
tons; they go out after about five seconds 
anyway. You can, however, lock them on, 
which is great for base or mobile operation 
with an external power supply. 

Conclusion 

If you want a really small HT, check this 
thing out. If I were contemplating using one 
radio for base, mobile and HT operations, I'd 
probably select something bigger with direct 
DC input. But, for a “drop in the pocket and 
go" handheld, this is the best one I’ve seen 
yet! It’s a real winner, and I'm not looking for¬ 
ward to sending it back. H 
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(412)374-9744 

FOR ORDERS ONLY CALL (800)854-0815 
Specializing in Preowned 
Amateur and Shortwave Equipment 
Buy • Sell • Repair • Love To Trade 
Iwe Carry All Major Brands of New Equipmentl 
We Now Custom Design & Build Computers 
For HAMS by HAMs 
All ot The Latest Hardware & Software 
Call For Details 


CIRCLE 329 ON READER SERVICE CARD 
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Number 10 on your Feedback card 


The Challenge of 
1750 Meters 

No license required. 

by David Curry WD4PLI/6 


1 750 meters is a hobby, just like amateur 
radio. In fact, it is much like old-time 
amateur radio; it separates the men from the 
boys! In the early days of radio, hams built 
their own equipment, and most operators did 
not even have licenses. 1750 meters is still 
true to that theme: “No license required, on¬ 
ly skill desired.” 

Unfortunately, 1750 meters is a noisy, 
sometimes crowded, band filled with carri¬ 
ers and modulations. Well, guess what? 
Many of those carriers and modulations are 
European long-wave broadcast stations DX- 
ing over the Atlantic, and perhaps that code 
you hear in the background is actually a 
Lowfer sending his ID beacon. FCC rules 
limit transmitting antenna length to 50 feet 
and DC input to the PA to I watt. Even with 
these restrictions, surprising distances via 
ground-wave propagation occur regularly. 
Using a common noise blanker, audio filter, 
or even a phase-canceling device, an opera¬ 
tor can clean up the band of light dimmers 
and power line noise that often can be dis¬ 
couraging. Simple receiving antennas such 
as an active whip or loop placed in a clear 
area and using a “virgin" ground (a separate. 


isolated ground that carries no power-line 
noise) can provide unimpeded reception. 

Considering that communications tech¬ 
nology has become so advanced, there is no 
reason why you can't enjoy the fun and 
challenge of 1750 meters just because the 
major ham manufacturers didn't include it in 
their rigs. Build your own radio, perhaps 
with a friend, and get on the air: it's that 
simple. You will find that you have more to 
talk about than the weather, and you’ll share 
in the amazement of how a 1 watt signal can 
travel hundreds of miles under good condi¬ 
tions. Many hams can use their preexisting 
vertical ham antenna for 1750 meter opera¬ 
tion using a loading coil at the base of the 
antenna. Most 160 meter antennas are ideal 
for work on 1750 meters. 

1750 meters was originally set aside by 
the FCC as a frequency range for garage- 
door openers back in the early ‘60’s, but as 
time passed, experimenters (many of them 
hams) found surprising success despite FCC 
limitations. These “experimenters” are re¬ 
ferred to as “Lowfers,” and are on virtually 
any day of the week. I can hear two or three 
of them on my TS-430S, loud and clear. 


from as far away as San Diego, 150+ miles 
away from my Burbank. California. QTH. In 
Hawaii, using a portable loop antenna. Shel¬ 
don Remington received Lowfer beacons Z2 
and later H2. both located in California, over 
3.000 miles away! SSB. AMTOR. RTTY. 
and packet have all been used successfully. 

Design 

Described here is a simple “introductory” 
CW two-way radio for 1750 meters. Anten¬ 
na dimensions for 1750 meters can be found 
in 73 Magazine, September 1991. in “Dual- 
Band Vertical” (for 160 and 1750 meters), 
page 38. Also of interest is “Noise Reduction 
Using Broadband Active Whip Antennas,” 
73 Magazine, October 1992, page 38. 

Please note Figures I and 2. The front-end 
preselector uses a tunable two-pole Chevy- 
chev bandpass filter to reduce unwanted sig¬ 
nals, such as GWEN (Ground Wave Emer- 
gengy Network). The direct conversion re¬ 
ceiver is an uncomplicated design using the 
NE602 chip. The NE602 Colpitis VFO pro¬ 
vides the frequency reference for the trans¬ 
mitter section. The VFO can be PLL-con- 
trolled externally, facilitating CCW (Coher- 












em Continuous Wave) operation. 

Noise is always a problem at these fre¬ 
quencies so two noise limiters are included 
to provide very effective limiting of high- 
amplitude man-made noise and static. A 
shunt limiter followed by a series limiter is 
used in this design, and this is superior to 
most designs found in commercial and mili¬ 
tary receivers. Audio filtering is included, 
with variable frequency and bandwidth con¬ 
trol for precise filtering of the desired signal. 

Ample audio output drives headphones 
and most speakers. This rig is capable of 
providing over 100 dB of gain with virtually 
no power supply hum. The transmitter sec¬ 
tion samples the VFO using a simple logic 
circuit, controlling the duty cycle and the 
keying of the amplified signal. The signal 
then drives a class E power output stage. 
This class of service is a very efficient 96%. 
Many thanks go to Mark Mallory for his ex¬ 
cellent research into efficient class-E ampli¬ 


fiers and for sharing his information. 

The transmitter section lends itself as an 
excellent beacon transmitter. Simply apply 
the beacon message to the code key input for 
reliable beacon transmission. As you proba¬ 
bly know, purchasing components these 
days can be expensive: this was a major con¬ 
cern during the design of this project. All 
parts are "off the shelf.” with the ordering 
part number given. 

Beware: Simple “one-transistor” 
transceiver designs just do not work on 1750 
meters. Don’t be fooled! 

Construction 

Please note the component layout (Figure 
3). You will notice that several component 
leads are soldered directly to the component 
side of the circuit board. This provides the 
ground connection for these components. 
When this occurs, be sure to solder the com¬ 
ponent lead to the ground plane and on the 


solder side. Note that capacitors are disc¬ 
shaped. while elcctrolytics are round and 
have the polarity marked. Transistors are 
designated by the half-moon shape, or round 
with a key. lCs are rectangular, with the “U” 
mark at the end. 

1 recommend soldering the lCs first. No¬ 
tice that some pins must be soldered on the 
component side. 

Next, solder transformers Tl, T2, and T3. 
Dab some solder on the side of the trans¬ 
former and ground plane to ensure a good 
ground. 

Install all the capacitors, followed by the 
variables Cl and CIO. Cl and CIO should 
be installed so that the side with five leads 
goes through the circuit board. Pull the leads 
firmly and bend at a 45-degree angle to hold 
while soldering. Note the small horizontal 
lead sticking out on the side of Cl and CIO. 
Solder a wire from that lead through the hole 
in the circuit board under it. 


38 73 Amateur Radio Today • September, 1994 























Figure 4. Face plate templates: (a) front, and lb) rear, reduced 50%. 



Transformer T4 must be wound by hand. 
Wind the turns evenly and firmly. After you 
are finished winding, cut the wires so that 
about I" remains from the toroid to the end 
of each wire. Remove the enamel insulation 
from the I" ends with sandpaper. The side- 
bar has all the winding information you will 
need. Notice that the holes for T4 are 
marked "a & b" for the primary, and "c & d” 
for the secondary. They crisscross on the cir¬ 
cuit board. Use an ohmmetcr to make sure 
the wires don't gel mixed up and the sec¬ 
ondary wind doesn’t accidentally go into the 
primary holes! 

Now solder the remaining components. 
Resistors installed horizontally are indicated 
by a rectangle shape, while vertically- 
mounted resistors are a small square. Any 
vertical resistor with a lead going to the 
ground plane should use the longer lead as 
the ground lead. You may decide to “go all 
the way" and install your transceiver in a 
box or chassis. The LMB box listed in the 
optional component list is a good choice, It 
provides extra room for a speaker, meter, or 
antenna switch. The meter is both a luxury 
item and a necessity. To make a nicer finish 
for the front of the chassis, templates for the 
front and rear face plates are provided in 
Figure 4. Go to a photocopy store and copy 
them to a transparency. Be careful not to 
scratch the black from the transparency. 

Apply a thin film of clear epoxy glue over 
the front of the box. Size up the transparen¬ 
cy so the lop of the box on the transparency 
is even with the lop of the chassis. Be sure 
you can read the transparency before press¬ 
ing the transparency to the adhesive. After 
the epoxy has cured for a few hours, cut 
away the excess transparency around the 
box with a sharp knife. Tap and drill each 
hole to a size a little larger than each control 
shaft to give some play. Repeat the same 
procedure for the rear chassis face plate. Use 
4-1/2” aluminum spacers between the bot¬ 
tom of the circuit board and the floor of the 
chassis, and four 4/40 nuts and bolts to se¬ 
cure the board. 

Calibration 

Connect the antenna, power supply, etc. to 
these points: 

•A—50 ohm transmit antenna port. 

•B—Code key port. Transmit is initiated 
when point B is grounded. 

•C—Both points marked "C" are connected 
to 8-32 ohm speakers or headphones. 
•COMM—Common terminal for auxiliary 

•D—Frequency monitor port. CMOS level 
square wave output connects to frequency 
counter and/or PLL input. 

•GND—Connect power supply negative or 
ground to this point. 

•JPI—Receive input select. Short JPI a&b to 
use antenna at port "A" for receive. RE¬ 
CEIVE ONLY antennas connect to JPIb. 
•N/C—Normally closed terminal for auxil¬ 
iary relay control. 

•N/O—Normally open terminal for auxiliary 
relay control. 


•P—PLL or phase control of VFO. Section 
normally not used. 

•VCC—12-18 volts, filtered DC or battery 
to the terminal. 

Connect 12 volts of power to VCC points. 
A frequency counter or receiver covering 
150 kHz to 250 kHz will be required. 

Connect the frequency counter to point 
"D.” Turn the transceiver ON. Turn the tun¬ 
ing capacitor CIO maximum clockwise. Turn 
the slug in T3 until the frequency reads 189 


kHz. If no frequency counter is available, 
use a long-wave receiver, general coverage 
receiver, or ham radio that can accurately 
tune to 190 kHz. Place a small piece of wire 
from the receiver anlenna input near Ul. 
Tune the receiver for a center frequency of 
189 kHz. Listen for a lone while turning the 
slug of T3. Slowly turn the slug until you 
hear a zero beat on the receiver. Next, align 
the preselector. TI and T2 must be tuned to 
the same frequency. If you have a signal 
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generator, place a low-level (approximately 
100 pV) signal of 175 kHz. to the input at 
JPlb. On the transceiver, turn the Preselec¬ 
tor and the Filter Frequency controls to the 
12-o'clock position. Rotate the series lim¬ 
iter and the filter bandwidth controls to full 
counterclockwise. 

Tune the Frequency control for 176 kHz. 

Turn the slugs on T1 and T2 for maxi¬ 
mum volume, decreasing the signal genera¬ 
tor output as the tone becomes louder. If no 
signal generator is available, connect the an¬ 
tenna to JPlb and listen for any carriers by 
adjusting the Frequency dial and volume 
controls. Turn the Preselector capacitor to 
the same setting as the Frequency capacitor. 
Turn the slugs in TI and T2 for maximum 
signal strength. 

Operation 

The Volume control will limit the ampli¬ 
tude of all signals past a certain point. This 
can be used to increase the gain of a desired 
signal that is buried in man-made noise, cut¬ 
ting olT the peaks of the noise while leaving 
the signal unaffected. The series limiter can 
be used to lower the volume when the vol¬ 
ume/shunt limiter control is used for ex¬ 
treme limiting. You will find that the vol¬ 
ume/shunt limiter is better at reducing high- 
level man-made noise, while the series lim¬ 
iter is better for reducing static and occa¬ 
sional high-impulse noise. The audio filter 
frequency and bandwidth are adjusted for 
the desired amount of filtering. 

An important feature is the input Prese¬ 
lector control. The preselector filter is very 
sharp, allowing only a small slice of the 
band to be received. If, for example, the 
beacon you want to hear is on 180 kHz. 
tune the Frequency control for a frequency 
of either 179 kHz or 181 kHz. The beacon 
message will be heard at a 1 kHz lone: 180 
kHz-179 kHz = I kHz. or 181 kHz-180 kHz 
= I kHz. The preselector must be tuned to 
the desired signal at 180 kHz for maximum 
pickup. Choosing whether the upper or low¬ 
er VFO frequency is best depends on which 
provides the clearest reception. An example 
of two-way operation could be you trans¬ 
mitting on 182 kHz with the preselector 
peaked to your friend's frequency of 182.4 
kHz. Your friend's preselector would be 
peaked to your frequency of 182 kHz. As 
you can see. tuning the preselector above 
and below your center frequency provides a 
lot of flexibility. 

Transmitting a beacon is very useful 
while you're not on the air. It is especially 
helpful to other stations that want to know if 
they can hear you or not. and helps with an¬ 
tenna testing and band conditions. The 
transmitter is easy to use. Simply connect 
your beacon ID or code key or PK-232 CW 
to the key input. Adjust your time-delay po¬ 
tentiometer (R30) for the desired time delay. 
The PA drive control (R36) can be set for 
maximum VCC. The transmitter was de¬ 
signed for link or tap coupling, using 50 
ohm coax from the transceiver to the anten¬ 
na loading coil. Direct connection from the 


cold end of the loading coil to the secondary 
of T4 is Fine. 

A I mA meter may be used to monitor 
the PA current. However, meters can be 
expensive: you can use a VOM or VTVM 
instead. Connect this to the meter and 
"+” points on the circuit board. The voltage 


indicated is the input current to the PA. 1 
watt of input power is 83 mA at 12 volts, or 
83 millivolts on the VOM or VTVM. Also 
remember to measure the PA voltage at the 
meter point since there is a slight voltage 
drop across R37 when calculating input 
power. BB 
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Hamsats 


Amateur Radio Via Satellites 
























Photo E. W.1AW/S was on the , 
and the Dallas County REACT I 

the transmitter class total. 

AMSAT supporters have four 
Day to be an opportunity to prom 

















































Rtty loop 


Marc I. Leavey. M.D.. WA3AJR 


6 Jenny Lane 
Baltimore MB 21208 

Several months ago. I mentioned 


Amateur Radio Teletype 


The program Installs with the rather 
standard Windows Setup type routine, 
and creates its own Program Manager 
group, with icons tor each “flavor* of 
TNC. A supplied password Is required, 


supported mode. 

This said, I think anyone who Is 
running a compatible computer with 
the hardware and software require¬ 
ments outlined above would be happy 
with this package. II you want to “try 
before you buy," check out the end of 
this column for details on how to order 
disk 45 of the RTTY Collection, which 
has PacketPeT Lite, the shareware 
version of PacketPet, on It. Otherwise, 
drop a note to Chuck Harrington Soft- 


was more or less out-of-date in today's 
RTTY environment. Not so—as a 
number of your readers have pointed 
out." 

Well. Bill, it's great hearing from 
you, and even more wonderful the way 
the readers of this column chipped in 
and lent a hand. To you: it's our plea¬ 
sure: to our readers: my sincere 
thanks. 

As I mentioned above, the “RTTY 
Loop" software collection continues to 
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Number 13 on your I 

CARR’S corner 


Joseph J CarrK4IP.V 
P.O. Box 1099 
Falls Church VA 22041 


Several issues ago I covered the 
10 May 1994 solar eclipse, and rec¬ 
ommended some radio observation 
techniques tor "looking" at the eclipse 
via ham radio. An eclipse ol the sun 
occurs when the moon passes be¬ 
tween the earth and the sun. tem¬ 
porarily blotting out the sun. or at 
least a part ol it. The degree of blot¬ 
ting out of the sun is a function of 
where one observes relative to the 
“ground track" ol the eclipse shadow. 
This year's eclipse was an “annular” 
eclipse, meaning that the moon didn't 
fully blot out the solar disk, even in to¬ 
tality. but rather left a ring of light 
(hence the "annular” name). 

People observing solar eclipses 
tend to use lower frequencies be¬ 
cause the main effects are seen at 
those frequencies that are most af¬ 
fected by D-layer ionization. Anyone 
who listens to 75/80 meters knows 
that D-layer absorption during day¬ 
light hours is quite high, but at night, 
as the ionization levels of the D-layer 
decline, the absorption gradually dis¬ 
appears and skip communications 


evening before until after the eclipse, 
showing clearly the expected behav¬ 
ior for the 5 MHz signal In the pres¬ 
ence of changing D-layer ionization 
levels. The signal strength of WWV (5 
MHz) rises from -38 dB (relative to S- 
9 or 50 pV). to something higher than 
S-9 (which is the 0 dB level). The sig¬ 
nal levels remain high throughout the 
day, and then drift back to daytime 
levels within a couple of hours post- 

The eclipse was recorded at 1700 
UTC, with a 4-5 dB rise. Again, it 

eclipse had been total, or if It had 
lasted longer: to quote Gordon: The 
ions aloft likely take some time to re¬ 
combine when the light levels drop." 
Gordon's recording site was Kitchen¬ 
er. Ontario. The peak indication oc¬ 
curred at a time when the eclipse 
ground track was about midway be¬ 
tween Kitchener and Fort Collins (site 
of WWV). 

Good work, Gordon, and thanks for 
sharing the results with the rest of us. 
DXIng Jupiter (One-Way) 

The planet Jupiter, the largest in 
our solar system, is well-known as a 
radio source. Unlike other astronomi¬ 
cal radio sources, which are mi- 
radio signals are 
d 40 MHz. with a 
ivity between 18 




Sunrise Eclipse 


Figure 1. The May 1994 solar eclipse WWV sounding. 


thing a little more probable. 

So what do you need to listen in on 
the Big Fella of the solar system? 
Not much, it turns out. It would be 
handy to have a general coverage re¬ 
ceiver that does a competent job over 
the 18 to 24 MHz range. Even a ham- 
band-only receiver should result in 


antenna. A 15 meter beam aimed in a 
southerly direction (for North Ameri¬ 
can readers) will probably do the trick, 
provided that its elevation main lobe 
isn't too horizon-restricted. In any 
event, a simple 15 meter dipole will 
also do the trick. Some observers use 
three dipoles on the same feedline, 
cut for 13. 15 and 17 meter ham 
bands, with overlapping coverage tor 



melt away, just like at night, and the 
lower frequencies become slightly 
more active. In an annular eclipse the 
return to night conditions seems a tad 
less than In a total eclipse, probably 
due to the light that peeks around the 
moon during such an event. 

Several people wrote to me and 
shared results of their 10 May obser¬ 
vations. but Gordon Hayward 
VE3EOS sent along a computer 
graph of his data (see Figure 1). Gor¬ 
don selected 5 MHz WWV in Fort 
Collins. CO. for his observations. His 
receiver was a tube-type World War II 


“An eclipse of the sun occurs 
when the moon passes between 
the earth and the sun, 
temporarily blotting out the sun, 
or at least a part of it” 


though the signals should be strong 
(Jovian signals are second only to so¬ 
lar signals in strength) when the 
DDRR antenna is ground-mounted, 
some Jovian hunters like to angle it 
up on a stand so that it faces the 
southern sky in the vicinity of where 

Let me know if you capture any 
Jupiter signals. I'd be interested in 
your observations. 


have heard these signals and didn't the spectrum, where there is little 

know what they were, or simply ig- possibility of local stations, the 2200 Antlers lor Windows 

nored them altogether. According to starting time could be earlier on any A number of reade 

the literature, a person looking for Jo- day where the maximum usable fre- lained the Antlers anler 
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Hams with class 



tember. 1994 















toll h onn ccc nono pricing and 
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NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE 
TECHNICAL, USED GEAR, INFO 203-666-6227 24HR FAX 203-667-3561 


Hours: LENTINI COMMUNICATIONS INC. 
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Homing in 


RACES RDF Goes 
High-Tech 

You can learn a lot from a book or a 
lecture, but you can't master a skill 
without repeatedly performing it your¬ 
self. Otherwise, we would all be pro- 


Radio Direction Finding 


Helper* by Robert Barris KD6IFZ. 
3 loves both ham radio and digital 
hnology. 

\ccordlng to Robert. ‘I started play- 


Photo B. Robert drives and turns the 2 meter quad while Rachael operates the 
computer. According to Robert. She's an excellent navigator, very good at read¬ 
ing the maps ' 































































































































Number 18 on your Feedback card 

Packet & computers 


Digital Amateur Radio 


numbers than any other machine. So 


what slow for file transfer, but does 
OK for reading bulletins and key- 
board-to-keyboard connections. More 
hams are looking at higher speed 
connections, though, 
modems in TNCs an 


Network) hearing each other (Carrier 
Sense), your radio must match your 
LAN. In some places, you just won't 
get away with less than 50W. This 


This column usually discusses ad¬ 
vanced topics, but even the most ad¬ 
vanced among us started out with 


thing that will properly run Microsoft 
Windows. Windows-based ham soft¬ 
ware is rapidly becoming the norm 
and offers wonderful ease of use. Ba¬ 
sically. you'll want an 80486 with 8 
Mb of RAM. Note that this is a very 
simplistic description, and you'll want 
to consult an expert (friend or dealer) 
for a more complete explanation. 


are the simple TNC2 (a standard 
TNC design from TAPR. the Tucson 
Amateur Packet Radio group, which 
was greatly responsible for making 
packet a practical reality). These units 
can be found at hamfests for less 
than $100, sometimes considerably 
less. They can be purchased new for 
$100 and up. Good units to look for 
include the AEA PK-88 (and the inter¬ 
nal version the PCB-88) probably my 
first choice in the low end. the 
Kantronlcs KPC-4, a nice small unit 


5W to the station 
others on the freqi 
you are transmittir 
It is usually possib 
cy which support! 
tions, for those tha 
use handhelds ai 
ered radios. 


I said earlier t 
good radio *syst< 
your antenna. If yr 


ils built-in protocol 
id interpreter*—the 
stands your com- 
of communications 
you out. 

ajor function of the 
a modem that gets 
air. The word mo- 
MODulate DEModu- 


the beginning packeteer. Once we get 
past the entry level, though, things 
start to get very interesting. 


Many of you may have your sights 
set on HF operation and all those es¬ 
oteric modes like AMTOR (AMateur 
Teletype Over Radio) and PACTOR 
(A combination of Packet and AM- 


was all I could manage. T 

the money, the Fibergla 
signs from Diamond ai 
simply great. Whicheve 
buy. follow the mountii 
instructions carefully to 
VSWR. 






























































Ham Television 


The Big Shanty Repeater Group op¬ 
erates a wide-coverage ATV repeater 
on top ot Sweat Mountain just north ol 
Atlanta, Georgia. Thanks to the ettorts 
ol Ralph Fowler N4NEQ and others in 


iwers. the group embarked on 
t of projects to help stir up int 
B repeater. The first project 


preamp's transistor Is a 2SC2498 NPN 
and is equivalent to an ECG10 or 
SK9139. The real secret of the Hawg 
Amp system’s success is to place the 



| THE K1FO 12 ELEMENT | 
144 MHz YAGI 


RUTLAND ARRAYS 


Orders Phone/FAX 1800-S36-3268 


'ECTOR r/NDER 



PHASE SENSE 
ANTENNAS FOR 
/HF DIRECTION 


220MHZ. OTHER 
MODELS AVAILABLE. I 
WRITE OR CALL FOR 


CA. ADD TAX) $139.95 619 

RADIO ENGINEERS 565-131 
if 3941 MT. BRUNDAGE AVE. 
SAN DIEGO CA.92111 


THE FAMED 2 METER 

Also the ultimate for scanners bcb to 1300 MHz 

a. s. a. 9209 

+9 db Co-Linear “MultiWave" Base 
Station Double 5/8 over 1/4 wave 
delivers up to -t-9 db gain. All fiberglass 
& solid aluminum construction. Fits 
masts up to 1-1/2”. 2 Meter Base 
Station 10' length. 


$36.73 
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m Number 20 on your Feec 

Above & beyond 


C. L Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake Ave. 

San Diego CA 92119 


VHF and Above Operation 

amateurs. Loran, or. more properly, 
LORAN. stands lor LOng RAnge 
Navigation. As I discussed las! month. 



is is the premier microwave application for frequency control, show- Loran-C Operation 


contest (l suppose just because I have ing how to compare the oi 
fun participating in it). The 10 GHz con- receiver oscillator refer! 
test is held on two separate weekends: high accuracy standards 
the first in August; the second about transmitter site. I will get 
four weeks later, in September. Opera- pect of frequency accur. 

ends to equalize the opportunity tor how it functions. 

those participating from all parts of the The best description of Loran I can 


Each chain is identified by a unique 

to compare the onboard Loran The Loran-C navigation system con- Group Repetition Rate, GRI. The 
r oscillator referenced to the sists of nearly 20 synchronized length of the GRI is fixed and each 

curacy standards at the Loran -chains" or networks of stations. These bhain IS named according to its GRI 

Iter site. I will get into this as- chains provide coverage for most of the (divided by 10). For example, the 7980 

frequency accuracy later; for U.S. Canada, Europe, the North At- chain has a GRI of 79 800 microsec- 

fs get into what Loran is and lantic, the islands of Central and West °" ds This means ,hat ever7 79 ' 800 

motions. Pacific, the Philippines and Japan. microseconds (approximately 12 times 

best description of Loran I can Each chain has a master station and a second ) each station in the chain 


chain has a GRI of 79,800 microsec¬ 
onds. This means that every 79,800 
microseconds (approximately 12 times 
a second) each station in the chain 


National Institute of Standards and master, and W. X. Y and Z 
Technology in Boulder, Colorado, by slave stations. The maste 
Michael A. Lombardi of the Time and transmits groups of pulses th 


no to four slave stations; M designates transmits a group of pulses. 


s. Thank goodness for Frequency Division (the document is 


d by the slave stations, then they in 9 between 


Loran system operation, and cover In 
detail how the Loran system functions 
and what benefits it can offer to us as 


a contribution of the United States transmit similar groups of pulses 
Government and not subject to copy- All Loran-C stations (transmitters) 
right.) I must thank the author for his broadcast on the same carrier Irequen- 
simple explanation of system opera- cy. 100 kHz. Because of this the receiv- 

tion, and NIST for making this docu- er has to distinguish between signals 

ment available. from a number of different stations. 



station transmits eight pulses separat¬ 
ed by a 1.000 microsecond delay. 
Then. 2,000 microseconds after the 


ter station. Next. 1.000 microseconds 
later, the slave stations send their puls¬ 
es in turn. Each slave transmits eight 
pulses, separated by a 1,000 microsec¬ 
ond delay. For navigation operation, re¬ 
ception from the master and two slave 
transmitters is required. 

The signal from each Loran-C trans¬ 
mitter radiates in all directions. Part of 
the signal travels parallel to the earth; 
it’s called the ground wave. Part of the 
signal is radiated upward and is reflect¬ 
ed off the ionosphere: this part is called 


(TNX Michael. 























































































































RADIO ELECTRONICS 

MADE EASY — NO SHORTCUTS!! 

> BOOKS FOR THE SERIOUS STUDENT 
OF ELECTRONICS 

— Excellent for self and classroom studies 

— Material used to train thousands of Electronic Technicians 

>■ NINE BOOKS —TOO MUCH MATERIAL 
FOR ONE BOOK!! 

— Detailed and packed with illustrations 

1. MATTER, ENERGY AND DIRECT CURRENT 

2. ALTERNATING CURRENT AND TRANSFORMERS 

3. ELECTRONIC TUBES AND POWER SUPPLIES 

4. SOLID STATE DEVICES AND POWER SUPPLIES 

5. AMPLIFIERS 

6. WAVE-GENERATION CIRCUITS 

7. PROPAGATION, TRANSMISSION LINES AND ANTENNAS 

8. AMPLITUDE AND PHASE MODULATION 

9. MICROWAVE 


TRANSMITTER LOCATION 


• Stuck Microphones 

• Cable TV Leaks 

• Jammed Repeaters & 
Cell Sites 


Models available with 
computer interface, 
synthesized speech, 
for fixed or mobile 
use, covering 50 MHz 
to 1 GHz. Call or fax 
for details 


$11.75 each, 

30-Day Money-Back Guar 


Call Today:1 800-300-3294 ext/sec 6137 

(Please Indicate Book Title or Number) 


LATHROP PUBLICATIONS 


DOPPlE«f'„ STEMS ' NC 
) p.o. B°* Z78 ° 377 

1602) 488-12V 


















































































gmm jjgt Number 22 on your Feedback 

73 INTERNATIONAL 


segments can now 
3.5 MHz band, by Ja 
teurs: 3.500-3.575 



sawa JA1DM. IARU Liaison Officer. 
(JARL. PO Box 377, Tokyo Central Post 
Office, 100-91, Japan; Tel: +81-3-5385- 
3106; FAX: +81-3-3943-8282.1 

Malaysia Downloaded from packet, 
from 9M2SS via VK2AGE: 

LATEST UPDATE SEANET 94 


printed in the column tor your enjoy- 


I ABLE CHIEF MINISTER OF MALACCA 

3N 11-13 A GRAND WELCOME DINNER S 

SORED BY THE MALACCA STATE 
MALACCA ERNMENT. PARTICIPANTS WILL ALS 

TREATED TO A CULTURAL SHOW, 
HISTORIC SATURDAY. NOV 12 

IK A). IT IS THE PROGRAMME WILL INCLUDE A 

LND WEL- DUCTED TOUR OF HISTORIC MAU 



jK HEIGHTS 

W W TOWER SYSTEMS 

I ^ ^ Come up to a higher level with 

Heights, the name that says it all. . . 


A Self-supporting tapered towers 
to 144 ft at 70-80 mph winds. 

A Super-duty Crank-up Towers to 116 f 

A Fold-Over Kits & Motorized Options 

A High ("Heights") Standards in 
DESIGN and QUALITY . . . 

Compare to other brands - the 
differences are astounding! 

A Flexible and easy installations 

9505 Groh Road Bldg. 70E 
Grosse He. MI 48138 
(313)892-0711 



1691 MHz Weather 
Satellite System 


SPECTRUM INTERNATIONAL, IN 
A Post Office Box 1084, Dept. S 
* Concord, Mass. 01742. U.S.A. 
rU Phone: (508) 283-2145 
Fax: (508)283-7008 
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President of CTARL. [CTARL HQ, PQ 
Box 39, Changhua 500, Taiwan: Tel: 
+(886)-4-7388746: FAX: +(886)-4- 
7385441.1 

PEOPLE’S 

REPUBLIC OF CHINA 

Rick Nui BZ1QL 
Room 316 Building 25 
Tsinghua University 
Beijing 100084 
People 's Republic of China 
Packet: BY1QH @ JASTX.JPNAS 
Ham radio on Beijing TV: A 25- 


dio in China on December 29,1993, es¬ 
tablishing a brand-new set of regula¬ 
tions for foreign amateurs who would 
like to obtain tentative licenses to oper¬ 
ate from BY ... According to the Gov¬ 
ernment document, 1) Prior to the es¬ 
tablishment of Amateur Radio recipro¬ 
cal agreements between China and 
other countries, a foreign amateur. If he 
wishes to operate from a BY station, 
should send to the Chinese Radio 
Sports Association (CRSA) a formal let¬ 
ter of application where a copy of both 
his home country license and his pass¬ 
port is enclosed, along with clear de- 


many achievements In the amateur ra¬ 
dio area. Mr. Wu Shaozu, General Sec¬ 
retary of China's National Sports Com¬ 
mission as well as a wholehearted sup¬ 
porter for ham radio development, was 
present in the awarding ceremony. 


license for their 
the JARL Inter- 
2 Sugamo, 1- 
chrome, Toshima-ku. Tokyo 170, Japan. 
FAX: 81-3-3943-8282. International 
Section manager. Jay Oka, who holds 
both JA1TRC and KH2J invites you to 

niftyserve.or.jp. 

Japanese ham magazine 
Masao Hamada JH1ISF (Ham „ 

Shigeki Hosono 7L1FPO (CO h 
dio). and amateur cartoonist-bul 
sional-ham editor Shinichi Ogus 
JH6QDK, and COMPU! 
101113,1763 ( Transistor Tech 
taught me about the Japane: 




















































Never Say Die 

Continued from page 4 
conference in New Orleans in 1989 
Sherry and I were returning late one 
night tram a riverboat jazz concert and 
happened to pass a grungy little bar. 


but not perfect. I eyed the back end of 
our old barn across the road. There’s 
room (or a studio there. So one ol my 
employees who was into carpentering 
got together with his brother and 
575.000 later we had one of the nicest 


I pul the first year ot my reports out 
in a book which I've been hawking: 
We The People Declare War On Our 
Lousy Government. It was 516 with 
shipping. I still have a lew left, so you 
can have a copy of this 360-pager for 


So today we have Pons and Fleis- 
chmann over near Nice on the French 
Riviera in a 525 million lab built for 
them by Toyota. We have the 
Japanese investing tens to hundreds 
of millions in new hydrogen energy re- 































































amateur radio today that couldn't be My weight went up and down, but 
solved if the directors gave a hoot more up than down. So one day I read 
about the hobby. They talk the talk, but about this great new diet where I could 
they don’t walk the walk. Meanwhile concentrate on eating protein. And 


able restorative powers. It's enormous¬ 
ly over-designed for survival. It’s able 
to keep going and repairing itself fairly 


whatever next world awaits. Repentl 
Well, at least patronize that marvelous 
Wendy's salad bar more often, and 
hold the lousy fries. B 


well despite constant high stress, an 
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Number 23 on you 

Special events 
































































SPECIAL EVENT STATIONS 

















































SEP 


CHALK RIVER. ONT., CANADA The run on approx. 14.285. For a certifi- 

Renfrew County ARC will operate Sta- cate, send QSL info. $1 US, and a 9“ x 

tion CJ3IPM to commemorate the In- 12 “ SASE to Elaine Eldridge N1IJW, 

ternat'l Plowing Match coming to Ren- P.O. Box 10, New Haven VT 05472- 

frew county for the first time. The 0010. 

RCARC will operate on all bands, and ERWIN, TN The Unicoi County AR 

a QSL card is available by sending an Serv. will operate AC4QF 13002- 

SASE to RCARC. P.O. Box 39, Chalk 21002 to commemorate the 15th an- 


e Boy Scouts of America, 
K2BSA/7 during the Utah 
nboral. Operation will be 
18002. Freq.: 3.870, 7228. 
• Send QSL and SASE to 


PEA PATCH ISLAND, DE The Trl- 


7.265, phone only. For a QSL card, 
Trl- send QSL and a #10 SASE to UCARS, 
irate P.O Box 185. Erwin TN 37650-0185. 
t the SOUTH HOUSTON, TX The Pearland 
Op- ARC will operate AB5GU as part ol the 
and city's Centennial celebration. Freq.: 


High Performance 
PacTOR / AMTOR 


Use an ordinary RTTY terminal unit such as 
CP-1, CP-100, TU-170, ST-6, ST-5000, ST-6000, etc. 
with G4BMK’s BMK-MULTY software running in your 
IBM-PC or compatible for performance superior to a 
TNC. Version 3 has a multipath compensation feature 
not found in other Pactor implementations. (While a 
TNC is not needed, we do have an adapter tor PK232.) 

Detailed literature upon request. Prices: 

Base communications package with AMTOR, RTTY, 
CW and QSO/callsign logging database $95. 

Base + PacTOR $145. 

Extended audio package adds Audio Spectrum 
Analyzer. HF WEFAX and SSTV reception. Base + 
Extended $140. 

Base + Pactor + Extended $175. 

Pactor alone $50. PK232 Adapter $49. Shipping $3. 
VISA / MasterCard Accepted 

Amateur callsign required with order. 

Please state 3'/2 or 5'/« inch disk preference. 

SPHERETRON / Schnedler Systems AC4IW 
P.O. Box 5964 

Asheville, NC 28813 (704) 274-4646 


AMATEUR TELEVISION 


Made in USA 

SEE THE SPACE SHUTTLE VIDEO 

Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO's tuned to 
Spacenet 2 transponder 9 or weather radar during signifi¬ 
cant storms, as well as home camcorder video. If it's being 
done in your area on 420 - check page 501 in the 94-95 
ARRL Repeater Directory or call us, ATV repeaters are 
springing up all over - all you need is one of the TVC-4G 
ATV 420-450 MHz downconveters, add any TV set to ch2, 
3 or 4 and a 70 CM antenna (you can use your 435 Oscar 
antenna). We also have ATV downconverters, antennas, 
transmitters and amplifiers for the 400, 900 and 1200 MHz 
bands. In fact we are your one stop for all your ATV needs 
and info. We ship most items within 24 hours after you call. 
Hams, call for our complete 10 page ATV catalogue. 
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■■I Number 24 < 

Propagation 


■a Number 25 on yoi 

Barter w buy 



SCOTT. PO. Box 510408. St.. Louis 
MO 63151-0408. (314)846-0252. Mon¬ 
ey Orders or C O. D. BNB340 

Continued on page 81 
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proves the quality ol life or quarrel¬ 
some. immature radio nuts? II we of¬ 
fered some real value to the public 
don't you think that the public would 
respond In kind? 

We have been unable to be pio¬ 
neers in developing new and im¬ 
proved ways to communicate (a fault. 
I believe, that is due partially to highly 
accelerated technology movements, 
again by the commercial sector). I feel 
that we should channel our efforts into 
being a cache of communicators 
ready and willing to till a need where 
budget cuts have allowed particular 
public agencies to deteriorate. We 
should be masters at providing com¬ 
munications tor the public's noncom¬ 
mercial demands. We get minimally 
involved in emergency communica- 


read it His work has been all but ig¬ 
nored. II some high-priced institution 
should rediscover his work it might 
revolutionize the cancer treatment in- 

Can anyone help me find this 
book?.. .Wayne 

Jon 0. Merritt N0VTY, Burlington 
IA I have been getting 73 for quite a 
few years now. I like your format. It 
is a magazine, not a billboard tor 
advertisers like another so-called 
magazine. 

I have been into ham radio for only 
a couple of years now as a no-code 
Tech, and have just recently started 
working on code, instead of waiting for 
it to be eliminated from the exams. I 
work 2 meter packet mostly, and love 


try. It’s been over 20 years since my 
two children finished high school, yet I 
had an uneasy feeling that even they 
were being shortchanged. Now. 20 
years later, there's no doubt in my 
mind. It's especially obvious when you 
read the writings of people coming out 
nowadays. Many are functional illiter¬ 
ates. They would have flunked every 
English course given when I was in 
high school. Even worse, they can't 
spell even the simplest words. I use 
GEnie as my BBS-type service, and 
see messages posted there from peo¬ 
ple who are presumably "computer 
whizzes." Yet, they spell "enemy" as 
"enema," "there" as "their" (and the re¬ 
verse of that). That last error ap¬ 
peared repeatedly in messages from 
someone allegedly with a Ph.D. in a 



















































































QRX 


i your Feedback card 


FCC Reorganizes _ 

In August. FCC Chairman Reed Hundt an¬ 
nounced a massive organizational overhaul at 
the Federal Communications Commission. 
New creations include: a Wireless Telecommu¬ 
nications Bureau, an International Bureau, an 
Office of Workplace Diversity, and a Competi¬ 
tion Division in the Office of General Counsel. 

Among other changes, the Office of Small 
Business Activities was moved out of the Of¬ 
fice of Managing Director and will now report 
directly to the Commission. The FCC will now 
operate with six bureaus. Besides Wireless 
Telecommunications and International, the 
other four bureaus are the Common Carrier. 
Mass Media, Field Operations, and Cable Ser¬ 
vices. 

The Private Radio Bureau was absorbed in¬ 
to the new Wireless Telecommunications Bu¬ 
reau, which will license and administer all per¬ 
sonal communications service (PCS) licens¬ 
ing and other emerging technologies. The In¬ 
ternational Bureau will concentrate on global 
satellite and treaty-related issues. TNX WSYI 
Report, Issue #16. August IS. 1994. 


Superconductivity Strides 

A Japanese researcher has discovered a 
method for building superconducting wires of 
atomic dimensions, according to Electronic 
Engineering Times. Yositaka Yosida of Iwaki 
Meisei University's Department of Material 
Science stumbled on the discovery while ex¬ 
perimenting with caging rare earth dicarbides 
in large buckminsterfullerene molecules. Yosi¬ 


da found that elongated carbon buckytubes 
containing tantalum carbide— a superconduc¬ 
tor—are formed in electric arcs. 

The result of these experiments is a super¬ 
conducting wire with a protective coating of 
carbon. Superconductivity is an emerging 
technology in which electricity can travel 
through superconducting materials which ex¬ 
hibit zero resistance. 

In a related development, a switched 32- 
channel filter bank designed to eliminate inter¬ 
ference and jamming in microwave systems 
has passed its first major test by the U.S. Air 
Force, the first giant step toward the installa¬ 
tion of HTS (high temperature superconduct¬ 
ing) devices in the communications and radar 
systems of military aircraft. The filter bank is 
designed and manufactured by STI, Super¬ 
conductor Technology, Inc. 

The STI filter is seen as a big leap in tech¬ 
nology. Today an aircraft can filter only one or 
two signals, which is inadequate in dense sig¬ 
nal environments like those in the Gulf War. 
Tests of STI's optically-switched 32-channel 
filter bank found it successfully screened all 
but the target signal. Other potential beneficia¬ 
ries of the technology would include cellular 
telephone networks. TNX Electronic Engineer¬ 
ing Times. August IS. 1994. 


UK to QRO _ 

Power restrictions in Great Britain have 
been lifted on sections of the 1.8 and SO MHz 
bands, according to the Radio Society of 
Great Britain. Antenna and ERP (effective ra¬ 
diated power) restrictions no longer apply on 
50 MHz. either. 


Holders of the amateur Class A license 
may transmit with 400 watts from 1.81 to 1.85 
MHz, but the power limit from 1.85 to 2.0 MHz 
remains at 10 watts. 

Holders of the full amateur Class A and B 
licenses may now run up to 400 watts be¬ 
tween 50 and 51 MHz. The maximum permit¬ 
ted power between 51 and 52 MHz is still 100 
watts. The ERP and antenna height restric¬ 
tions have been removed from 50 to 52 MHz, 
allowing the use of any antenna including 
maritime mobile operation. 

All UK amateurs are now required to notify 
their Radio Investigation Service office of 
unattended digital operation. The RSGB says 
this additional restriction was necessary 
following a number of problems with unattend¬ 
ed operations. “The procedure is far less 
onerous than that required for a repeater or 
beacon on a hilltop site, and requires only the 
agreeing of suitable emergency close-down 
procedures," the RSGB said. TNX Mohawk 
Amateur Radio Club, Inc. News, August, 
1994; and the ARRL. 


TNX ... 


... to all our contributors! You can reach 
us by phone at (603) 924-0058, or by mail at 
73 Magazine, 70 Route 202 North, Peterbor¬ 
ough, NH 03458. Or you can reach us on 
CompuServe ppn 70310,775@com- 
puserve.com; or at the 73 BBS at (603) 924- 
9343 (1200-19.2kb), 8 data bits, no parity, 
one-stop bit. News items that don’t make it in¬ 
to 73 are often put in our other monthly publi¬ 
cation, Radio Fun. You can also send news 
items by FAX at (603) 924-9327. Q 


... or am I just getting older? 



Youth Movement—On the left you see the world's youngest ham. Connor McCann, carrying on a high-speed CW OSO. Well, he isn't really licensed yet. but his first 
utterance was "dah dah.' according to his grandfather. Fred Ooob AA8FO. On the right, one ol the youngest hams in Columbus. Georgia. 12-year-old Josh Dally 
KE4GRJ. is seen working an eight-hour shift, assisting the Red Cross Disaster Services with emergency communications during some ol the worst Hooding in memory 
there. What a way to spend the Fourth ol Julyl TNX Fred Doob AASFO and Joe Owen KQ4RR. (Right photo by Miss Billl KD4CPB.) _ 


8 73 Amateur Radio Today • October, 1994 











Battle of the Monobanders 

Iron Mike slugs it out in the QRP arena. 

by Mike Bryce WB8VGE 


I n ihe past, if you wanted a QRP transceiver. 

you either had to use a Hcathkit HW series 
rig. build your own. or reduce the output of 
your main rig. Whoa! Have things changed in 
the past few years. Now there's such an as¬ 
sortment of QRP transceivers on the market, 
it's actually hard to pick out the one best suit¬ 
ed for your needs. 

Since I've been using low power. I've seen 
a lot of QRP rigs pass through my shack. 
Most of them also made a stop at the service 
bench, too. Is there a one-and-only QRP rig? 
I decided to battle it out with all the single¬ 
band rigs I’ve either built, used or reviewed. 
Of course, you’ll find there are some that I 
won't mention because I haven't had a 
chance to look at them. 

As you can see. with all the different types 
and styles of QRP rigs on the market I had to 
set up some guidelines so we could compare 
one rig to other. 

The Guidelines 

In order for everyone to have a level play¬ 
ing field. I set up the following 
guidelines: 

•Only monoband transceivers al¬ 
lowed. 

•Transceivers only, 
onlys." 

•Either in kit form or assembled. 

•Must be in current production. 

•True QRP power. 

With these guidelines in place, 
several rigs were automatically 
pushed from the list of candidates: 
the Ten-Tec Argo, because of its 
multiband capacity: the Index Lab 
transceiver, again because of its mulliband 
capacity: and the Ramsey transmiller/receiver 
kits. The Ten-Tec Argosy/Argonaut/Argonaul 
II and the Heath HW series, along with the 
Yaesu FT-7. were out of the running because 
they are either no longer in production or are 
multiband rigs. Rigs by Radio Kit do not ap¬ 
pear. either—only because I've not yet used 
or built any of their current lineup. 

The Battle Begins 

Each of the rigs I’ve used, or have built. 
Each of them has all the necessary require¬ 
ments to be in the battle of the monobanders. 
I'll describe each of the warriors as well as 
any comments I noted during assembly. 

The A & A Engineering Transceiver 

Based on the popular QST article by Gary 


Breed, this monoband transceiver comes in 
kit form. It was originally designed for 20 
meters, but you can modify the tuned circuits 
to cover cither the 40 or 30 meter bands. As 
with all the other rigs in the battle, this is a 
CW-only transceiver. 

What makes this rig special is the high- 
tech circuit. Instead of the usual NE602s. 
Gary used a multifunction 1C. a receiver on a 
chip if you will. The rig used a super hetero¬ 
dyne receiver: it’s not direct conversion. 

The VFO is controlled by a pot instead of a 
variable capacitor, which makes assembly 
much easier. A line-tune control allows small 
adjustments of your operating frequency. 
However, you really don’t know where in the 
band you're at with the tuning scale. There’s 
no RIT on this rig. 

This is one of the few kits that I have as¬ 
sembled that went together quickly and with 
few problems. The two PC boards are of high 
quality, as is the punched, silk-screened and 
painted cabinet. This rig is the only one to 
feature an S-mctcr that doubles as an RF out¬ 


put meter. It's a nice feature to have. 

The manual is an assortment of pages, 
mostly copies from the QST article. Over¬ 
sized PC board parts placement really helps 
assemble the kit. You'll need better than junk 
box test equipment to adjust and align the rig. 
Alignment and repair arc provided if you 
want. A & A Engineering has good repair 
service and customer help. 

A relay controls the T/R function of the 
rig. A robust 4+ watts proved more than 
enough to work the world. The internal 
speaker provides plenty of audio and there is 
even a headphone jack. too. 

The Tejas Backpacker 
This guy uses an improved direct conver¬ 
sion receiver based on the work by W7EL. 
What makes the Backpacker stand out 


from the rest of the direct conversion rigs is 
the heterodyne mixing used by the VFO. 
Running the VFO at a much lower frequency, 
then mixing it with a second oscillator, im¬ 
proves stability. The Backpacker can be made 
to operate on several different bands by 
changing out the necessary frequency deter¬ 
mining components. Of course, the Back¬ 
packer will only work on one band at a time. 
RIT is available to allow you to work those 
HW-7s off of your frequency. 

I found the Backpacker to be quite lively in 
the reception of weak signals. If my old 
Drake R4B could hear the station, the Back¬ 
packer would, too. The QSK system has light¬ 
ing-fast electronic switching. The Backpacker 
will produce a bit over 2 watts at 13.8 volts. 

I was impressed with the keying of the 
transmitter. It sounds good on the air. without 
the usual chirps and clicks of some rigs. The 
Backpacker comes in a very impressive alu¬ 
minum cabinet. Even the silk-screened letter¬ 
ing is epoxied so it won't rub off. It’s a very 
stout little rig. The Backpacker now comes 
only in kit form. 

On the downside, the Backpack¬ 
er does not come with a speaker— 
an external speaker or headphones 
must be used. The dial readout is 
mostly linear, but you’ll have a 
hard time locating a specific fre¬ 
quency. There arc several PC 
boards inside the Backpacker, and 
a lot of interconnecting wires be¬ 
tween the boards. It's easy for the 
beginner to mess up one wire con¬ 
nection. The manual is good, but 
has some rough spots. Repair ser¬ 
vice is available. 

The MFJ QRP 9040 

Who would think MFJ would be selling a 
QRP rig? Well. I bet they’re doing a brisk 
business. 

The MFJ rig is based on a very simple, 
well-engineered circuit. There are plenty of 
NE602s on the single PC board. Depending 
on which MFJ rig you have, they will cover 
40.30 and 20 meters. CW only. 

The MFJ is built around a single PC board. 
This board is roughly the size of the cabinet. 
Other than one wire leading to the SO-239 
antenna connector, there is no internal wiring. 
All the external controls arc mounted to the 
PC board. 

Frequency control of the MFJ is by the 
usual VFO using a vernier-driven capacitor. 



10 73 Amateur Radio Today • October, 1994 




The dial is again mostly linear, and you’ll 
have a fairly good idea of where you're at on 
the band. There is no internal calibrator. The 
VFO stability is very good under shack con¬ 
ditions. The main VFO knob is large enough 
to twist without the feeling you’ll break 
something inside. The center detent RIT is 
great to have on this little rig. 

The transmitter will develop a whopping 
5+ watts. Keying is very good using semi¬ 
break-in T/R control. The MFJ would be an 
easy rig to fix. Most of the parts are standard 
off-the-shelf pieces. 

The first batch of these rigs suffered from 
low audio output. That problem is now cor¬ 
rected in current production units. The MFJ 
comes factory assembled only. Also, first 
production runs did not hear as well as they 
could have. The current units now have a 
post-IF amplifier to really bring out the 
weak signals. 

You can add on an audio CW filter as well 
as a Curtis-based keyer. They both plug into 
the main PC board; there’s no need to solder 
in anything. You can easily upgrade both op¬ 
tions at once or add them on as you need. I 
recommend the CW filter. 

The manual is very complete. There are 
schematics, block diagrams, and several 
pages of helpful hints. There’s an 800 num¬ 
ber for help. The MFJ unit comes with a 
stout warranty. 


The S & S Engineering ARK-40 

A newcomer in the world of QRP 
transceivers, the ARK-40, is the only rig on 
the market for under $300 that sports syn¬ 
thesized frequency control. 

The ARK-40 comes in kit form, and there 
are a lot of pieces in an ARK-40. It's a kit 
that will require some experience in kit 
building. The ARK-40 is complex. It has 
two main boards, and both have plaled- 
ihrough holes and are double-sided. 

Building the kit took me about 16 hours. 
One feature that speeds the assembly of the 
ARK-40 is the many prewound coils and 
transformers. Also, many of the parts come 
in their own package so you don't have to 
wade through a pile of resistors just to find 
the 10k resistors. 

The ARK-40 has full QSK keying. How¬ 
ever, the keying relay is a bit loud. You get a 
full 5 watts of RF to your antenna. The ARK 
series is available for 40. 30. and 20 meters. 
You can install an internal Curtis-based key¬ 
er inside the ARK-40. 

There's plenty of audio coming from this 
rig. It sounds really good, partly because of 
the front-firing speaker. An excellent audio 
filter is also included in the base price of the 
ARK-40. 

The instruction manual is excellent. 
There’s a lot of information on how the rig 
works, troubleshooting, and even the world’s 


shortest burp on antennas. Factory service 
and repair is available if you can’t get your 
kit working. Service from S & S is quick, 
friendly and timely. 

The tuning method is a bit different from 
what most hams are used to. The use of 
push-buttons to set the operating frequency 
is both a first and a minus. I'll explain. It's 
great for setting the frequency to exactly 
where you want to be. If you have a sched¬ 
ule at 7.0323. you can set the frequency pre¬ 
cisely. On the other hand, band tuning is a 
bit slower than just turning a knob. It’s not a 
contest rig. 

I'm impressed with the construction of the 
ARK series. You could use the ARK-40 as a 
wheel chuck for your camper, and then oper¬ 
ate Field Day the next weekend. It’s mili¬ 
tary-tough in its extruded aluminum case. 

The ARK-40 is the most expensive kit of 
the group. 

The S & S Engineering ARK-4 

The ARK-4 is an ARK-40 after a trip to 
Weight Watchers. It’s a slimmer, leaner ver¬ 
sion of the ARK-40. Instead of two PC 
boards, only one is required for the ARK-4. 
The ARK-4 comes in a vinyl-covered steel 
case and not the extruded aluminum style of 
its bigger brother. 

You can build the ARK-4 in steps, check¬ 
ing out each stage as you go. Options such 
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as a CW filter, RIT, and a fine-tune control 
make for a very well-designed QRP rig. The 
ARK-4 is only available for the 40 meter 
band. 

Full QSK, again with a rather loud relay, 
controls 5 watts of RF. Frequency control is 
also by push-buttons, but with a fine-tune 
control for small changes in frequency. You 
have the same “set it and be there” frequen¬ 
cy control as the ARK-40. 

And, like the ARK-40, the manual for the 
ARK-4 is great. There are plenty of pointers 
to help out the new builder. 

The OHR Rigs 

This is the one exception to my guide¬ 
lines—I’ve never assembled any of the OHR 
rigs. But, I did include them in this battle 
simply because so many people have used 
them. But, this will be only a brief look at 
the many OHR rigs. I have operated some of 
the OHR rigs during Field Day. 

There are several models of OHR rigs. 
Most are based on NE602 designs. And, like 
most of the other guys, you can build the 
OHR rig for the band of your choice. 

The OHR rigs are big. They’re not some¬ 
thing 1 would put in a backpack. Yes, there 
are some smaller OHR rigs, such as the 
Sprint, but overall they’re large. In some cas¬ 
es this is a plus! Larger PC boards are easier 
for the new builder to work on. 


Depending on the model, direct conver¬ 
sion and superhet receivers are used. All the 
OHR rigs meet the QRP power level for 
contests. 

The manuals for the OHR are very com¬ 
plete. There is a repair service available and 
phone help as well. 

The Howe Transceiver 

This kit was the hardest to assemble. 
There’s a lot of drilling and custom metal 
work to be done on the huge aluminum 
chassis. A direct conversion receiver, the 
Howe transceiver works quite well when as¬ 
sembled. It’s not a first-time kit, however, as 
each section of the rig contains its own PC 
board. All of the boards are then wired to¬ 
gether to form a complete transceiver. 

The receiver will not drive a speaker with¬ 
out microphonics developing. It’s a head- 
phones-only rig. The transmitter produces a 
solid 3 watts of output. 

The lack of any type of QSK is a real low 
point in the Howe transceiver. You must 
manually switch from receive to transmit 
and back again. The assembly manual is a 
bit disorganized. It needs to be updated. 

What Mikes Likes ... 

The winner of this battle in the kit class 
goes to the ARK-40 by S & S Engineering. 
It’s solid, and a great performer. The people 


at S & S stand by their product with both 
service and assembly help. I especially like 
the ability to know exactly where I’m at on 
the band. Yes, it is expensive, but you get a 
lot for your money. 

The runner up is the A & A Engineering 
rig by Gary Breed. I liked this kit because it 
went together so well. However, the lack of a 
RIT control hurts this fine QRP transceiver. 

Next up. in third place, are the many rigs 
from OHR. Simple in design, and in use, 
they’re fine rigs for the novice builder. Laige 
easy access to the PC board makes building 
them a pleasure. 

Factory-Assembled 

My number one choice for this category 
goes to MFJ. Their 90 series of QRP 
transceivers put a lot of fun back into ham 
radio without a lot of money leaving your 
pocket. (Model 9015 is featured on the 
cover.) The street price of the MFJ rigs is 
running about $150. You can have an MFJ 
QRP transceiver on the air less than five 
minutes after you open the box. The MFJ- 
9020 is an ideal way of trying out QRP. 

That’s my opinion. Remember, my choic¬ 
es reflect what I like in a radio. Your likes 
may be a lot different from mine. All of 
these rigs are decent, so don’t forget to ask 
around, and make a purchase that’s just right 
for you! Q 
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The Traveler 

A sweet home-brew receiver for 80! 

by Paul G. Daulton K5WMS 


H ere is a simple, high-performance, 80 
meter SSB receiver designed around 
the Motorola MC3335P 1C chip. It is a 
true single-sideband superhetrodyne, with 
a three-pole crystal filter and crystal-con¬ 
trolled BFO, using inexpensive micro¬ 
processor crystals. The cost is compara¬ 
ble—no more than $8 to $10 over the 
cost of any of the popular direct 
conversion receivers using the 
NE602/LM386 combinations. Ar¬ 
rangements have been made with 
Dan’s Small Parts Co. (1935 South 
3rd West #1. Missoula MT 59801; 
telephone/fax: 406-543-2871) to of¬ 
fer a kit of parts (including the circuit 
board, from FAR Circuits, all board- 
mounted components, volume con¬ 
trol, switch, and a 4-to-40 pF air variable 
with built-in 8/1 reduction drive) for 
$39.95 plus $3.75 S&H. If you decide 
to go it alone, the PC board is available 
from FAR Circuits (18N640 Field Court, 
Dundee IL 60118, $4.75 plus $1.50 S&H) 
and the remainder of the compo¬ 
nents from Mouser Electronics and DC 
Electronics (see the Parts List for ad¬ 
dresses). 

I think this design is suitable for a first- 
time project. Clubs and ham classes might 
consider this receiver for a group project 
for newcomers. Today there is a lack of 
entry-level equipment for the new hams 
to use to gain technical and operating 
experience. When 1 got interested in ham 
radio in the mid-1950s I, like others, 
came into the hobby through shortwave 
listening. Most of the hams at that lime 
were still using AM, which was easily re¬ 
ceived on any shortwave receiver, even 
the home entertainment variety. Today 
few people come into our hobby except 
by exposure to CB or VHF repeater oper¬ 
ation heard on their scanners. I think they 
miss a lot in this process of not being ex¬ 
posed to the 80 through 10 meter bands, 
just listening and learning. The newcomer 
would only need to be taught component 
recognition and soldering skills to be able 
to assemble this receiver. Only two ad¬ 
justments need to be made (for align¬ 
ment), and these can be made listening to 
signals off the air w ithout any test equip¬ 
ment, if necessary. 


Circuit Description 

See Figure 3. The MC3335p IC is a 20- 
pin dip chip designed as a complete FM 
receiver minus the audio amp. It features 
two oscillator mixer combinations, lim¬ 
iter. quadrature detector, squelch and re¬ 
ceived signal strength indicator circuits. 


“Clubs and ham classes 
might consider this 
receiver for a group project 
for newcomers ” 


The MC3335p is an application engi¬ 
neer’s dream. Power connections are 
made to pin 5 (+) and pin 15 (-). Voltage 
is routed to each stage internally, and all 
biasing and regulator circuits are internal. 
Only two external connections need to be 
made to each stage. The first and second 
mixers have gains of 18 and 22 dB re¬ 
spectively. Gain of these mixers is inde¬ 
pendent of the supply voltages. In its most 


common application a V HF FM signal of 
say 49 MHz would beat against the first 
oscillator (10.7 MHz higher or lower) and 
the 10.7 MHz IF signal from the first mix¬ 
er would exit the chip at pin 17 and pass 
through a ceramic filter. After passing the 
ceramic filter, the 10.7 signal would re-en¬ 
ter the chip at pin 16 and go to the 
second mixer where the signal would 
beat against the 10.245 MHz crystal 
and be converted to 455 kHz. The 455 
kHz from the second mixer exits the 
chip at pin 4, passes through a second 
filler of 455 kHz and returns to the 
chip at pin 7 for processing through 
the limiter and FM detector circuits. 
So much for how the MC3335P works 
as an FM receiver. 

To use the MC3335P to receive 80 me¬ 
ter single sideband I used the following 
scheme: The 4.0 MHz lower sideband sig¬ 
nal enters the chip at pins I and 20 from 
T2, the antenna coil. The first oscillator 
operates at approximately 9.0 MHz, con¬ 
trolled by T1 and the varactor diode. This 
9.0 MHz signal beats with the 4.0 MHz 
signal and produces a 5.0 MHz signal in 
the first mixer. This 5 MHz signal exits 
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Figure I. PC board layout and parts placement. 


the chip at pin 17, passes through the 5 
MHz bandpass filter formed by Yl, Y2 
and Y3, and re-enters the chip at pin 16 to 
the second mixer. The second oscillator, 
crystal controlled at 5 MHz, beats with 
the SSB or CW signal to form an audio 
frequency that goes to the LM386 audio 
amp. Much of this is an over-simplifica- 
iion, and the frequencies have been 
rounded off just to get you familiar with 
the processes involved. I will be more 
specific later on. 

The real heart of this receiver is the 
bandpass filler formed by Yl, Y2. and Y3 
(see Figure 4). Wes Hayward W7ZOI de¬ 
scribed a simple three-pole filter in his Ju¬ 
ly 1987 QST article, “Designing and 
Building Simple Crystal Fillers.” 1 decid¬ 
ed to try a variation of his filter using 

5.185 MHz crystals instead or 4.0 MHz. 
The values shown worked so well from 
the first prototype that 1 have not done 
any further experimentation. The filter 
bandwidth is inversely proportional to the 
value of C and directly proportional to the 
termination impedance R. Increasing the 
value of C would narrow the filter but I 
would not recommend doing this. The 3 
kHz selectivity of this filter is adequate 
for a simple receiver of this sort. Narrow¬ 
ing the bandpass would require moving 
the BFO frequency. Also, the pin spacing 
on the chip. 0.1", limits the amount of at¬ 
tenuation in the filter by leakage around 
the filter. The filter is terminated by the 
output and input of the first and second 
mixers. This termination impedance is 
close to the ideal value so no further 
impedance matching is required. 

Selection of the IF and VFO 
Frequencies 

To correctly receive an SSB signal it is 
necessary to place the carrier frequency 
on the edge of the filter bandpass. 

See Figure 5. The second oscillator in 
the MC3335p is a common base circuit. 
With a simple oscillator circuit like that 
on the MC3335P, all you can do is lower 
the frequency by padding the crystal with 
an external capacitor. I selected the 47 pF 
and the 120 pF capacitors in the divider 
circuit and the 47 pF across the BFO 
crystal Y4 to produce the correct BFO 
frequency. The purist might think the 47 
pF capacitor across Y4 should be vari¬ 
able. but that would add another adjust¬ 
ment the beginner might not have the 
equipment and skills to accomplish. Be¬ 
sides, I have built six of these receivers 
using randomly-selected crystals and 10% 
NPO disk ceramics, with no trouble in the 
BFO circuit. 

The filter and BFO combination I de¬ 
scribed are for USB, as the carrier fre¬ 
quency is on the lower side of the filter. 
To receive LSB 80 meter signals I chose a 
VFO frequency above the IF frequency 
(9.0 MHz), Sideband reversal takes place 
when the mixer products are subtractive 
rather than additive. For example, with a 


carrier frequency of 5.185 kHz, the upper 
sideband limit, assuming a 2 kHz band 
width, is 5.187 kHz: 

9.185 MHz (VFO freq) 

- 5.185 MHz (carrier freq) 

4.0 MHz (new carrier freq) 

9.185 MHz (VFO freq) 

-5.187 MHz (USB limit) 

3.998 MHz (LSB limit) 

IF the antenna coil were tuned to 14 
MHz instead of 4.0 MHz the unit would 
receive 14 MHz USB. 

9.185 MHz (VFO freq) 

4 5.185 MHz (carrier freq) 

14.370 MHz (new carrier freq) 

9.185 MHz (VFO freq) 

45.187 MHz (USB limit) 

14.372 MHz (USB limit) 

I considered making this receiver a 
two-band unit by switching the antenna 
coil, or a three-band unit (80-40-20) by 
switching the VFO to 12 MHz for 40 me¬ 
ters. but I discarded that idea as too com¬ 
plex. I plan to add other bands with crys¬ 
tal-controlled converters. 


The LM386 provides more than enough 
audio to drive a 4" speaker to comfortable 
listening level. With a good dipole anten¬ 
na connected to my Traveler the audio 
gain is limited to a half rotation or less 
before the audio goes into distortion. I 
plan to use my receiver in my motor 
home (hence the name Traveler) with less 
than ideal antennas, so I wanted as much 
audio gain as possible. If you find this 
lack of range annoying, there are several 
ways you can limit the audio gain: You 
can change the 10 pF cap across pins I 
and 8 of the LM386 to a 4.7 pF, 2.2 pF. or 
1.0 pF until you are happy with the range 
of the audio gain, or add a 4.7k ohm resis¬ 
tor in series with the volume control, or 
add a 500 ohm attenuator pot across the 
antenna terminal for an RF gain control. 
See Figure 6. I use a plastic case CB ex¬ 
tension speaker with my receiver. These 
extension speakers are sold under the 
names of Barjan, President, Diesel and 
other trademarks at most truck stops: the 
price runs from $6 to $ 15. 

Lack of AVC is the only limitation to 

Continued on page 18 
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The Traveler 

Continued from page 16 

this design. Since there is no access to the 
mixer stages the only way to control the 
gain is at the audio level. Steve Szabo 
NIAYO described an audio level con¬ 
troller in the February 1993 issue of Elec¬ 
tronic!t Now. This audio leveler uses an 
NE577 compander in combination with 
an LM386 audio chip. I have built one of 
these and installed it in one of the Travel¬ 
er prototypes and I am very happy with 
the performance. C&S Electronics. P.O. 
Box 2142. Norwalk CT 06852-2142 
(phone or fax 203-866-3208) sells full 
and partial kits for this audio leveler. 


Coils 

Builders who have written me about 
‘The Explorer” (73. August 1992) have 
expressed a preference for prefabricated 
and adjustable coils. I designed the Trav¬ 
eler to use Mouser 42fl26. 10.7 MHz IF 
transformers for the antenna and VFO 
coils. I have had good luck with these. 
Please do not substitute another 10.7 
MHz IF can—you might wind up with 
another turns ratio or impedance and per¬ 
formance would suffer. 

VFO Tuning 

1 chose to use a varicap diode and po¬ 
tentiometer for tuning because of cost and 
availability of a proper air variable. An al¬ 
ternate air variable tuning system is 


shown in Figure 2b. Using the values 
shown and a carbon 5k ohm potentiome¬ 
ter with 270 degrees of rotation, I wound 
up with 900 to 1000 kHz of tuning range. 
Since I used a vernier dial with only 180 
degrees of rotation, the tuning range is 
limited, mechanically, to about 600 kHz. 
If you choose a dial drive that has more 
freedom of rotation, or a 10-tum pot with 
a concentric dial, and you wish to expand 
the 600 kHz tuning range to fill the whole 
extension of the dial mechanism, add a 5k 
ohm pot between the 5k ohm tuning pot 
and ground. 

First set the tuning pot to the high limit. 
You should have about 9 volts at the 
wiper. Next turn the adjustment slug of 
Tl until a 4.0 MHz signal is zero beat. 



Figure 2. (a) Schematic diagram for The Traveler: (b) alternate air-variable timing method. 
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Photo B. Under the hood of The Traveler. (Photo by NRG Photo. Jacksonville. Arkansas.) 



Now set the tuning pot at the lower limit 
and adjust the scaling pot until the unit re¬ 
ceives 3,5 MHz. Now measure the scaling 
pot with an ohmmeter. Then remove the 
scaling pot and replace it with a fixed re¬ 
sistor of the nearest standard value to 
what you measured. 

Construction 

I have used both a plastic cabinet and 
LMB minibox to house The Traveler. The 
8" x 5.5" x 4" plastic cabinet is sold by 
DC Electronics (stock #16144: SI3.64). It 


features removable panels of ABS plastic, 
easily drilled with ordinary woodworking 
bits. The 7“ x 5" x 3" metal utility box bv 
LMB (Mouser stock #537-tf-782; $8.10) 
is a bit cheaper and serves just as well. I 
do not recommend mounting the speaker 
in the cabinet as this circuit is sensitive 
to magnetic fields. I noticed this while 
running a trial fit on a speaker, the re¬ 
ceiver would shift frequency when the 
magnet was brought within two inches of 
the MC3335p chip. Use an external 
speaker. 


Begin by running a trial assembly on 
the blank board in the cabinet you intend 
to use. With the dial drive, tuning pot. 
volume control/switch, antenna connec¬ 
tor. and speaker connector, making sure 
you do not have any interference between 
the components. Mark, drill, paint and la¬ 
bel your cabinet, then set it aside. 

Begin assembly of the circuit board bv 
installing sockets for the ICs, After sol¬ 
dering the connections to the ICs, inspect 
each pad with a magnifying glass, check¬ 
ing for proper solder joints. Then check 
adjacent pins for shorts, using an ohmme¬ 
ter set on low scale. This is the most criti¬ 
cal part of the assembly. A short, even on 
the unused pins, could damage the chips. 
Now sort out the capacitors in like values 
and install these in groups of three or 
four. Note the + and - symbols on the 
electrolytic caps. A + sign is printed of 
the component side of the board to help 
you with correct orientation of the elec- 
trolytics. Locate and install the three 1/4- 
watt resistors. The crystals YI-Y4 may be 
installed next. Install the ln400! diode, 
matching the end with the while band 
(cathode end) to the likeness on the cir¬ 
cuit board. Install the MV209 varicap 
diode. Note the correct orientation of this 
diode from the drawings. Install the 5-and 
9-volt regulators. Refer to the X-ray view 
drawing, the schematic, and part drawings 
for correct orientation of the regulators. I 
specified the small plastic case 78L05 and 
78L09 regulators but you can use the 
larger tab mounted 7805 and 7809 regula¬ 
tors with no problem. 

I used 22 ga. solid conductor hook-up 
wire for all connections to the circuit 
board except the 12V power leads; for 
that I used 18 ga. stranded. The larger 
stranded wire was selected for mechanical 
strength and flexibility rather than current 
capacity. Use different-colored wires go¬ 
ing to the speaker, the controls, and anten¬ 
na jacks: red for plus, black for ground, 
and green for the wiper on the controls. 
Twist the leads together five to six turns 
per inch to eliminate hum pickup. 

With the board assembled, there are a 
couple of checks to make before installing 
the ICs and waring the board to the cabi¬ 
net. Temporarily connect 12 volts to the 
board. Check the 5- and 9-volt regulators. 
There should be +5 volts at pin 5 of IC2 
and +9 volts at the top of the tune control 
(red wire). Feel the components; nothing 
should be warm to the touch. If the board 
passes these tests you are ready to install 
it in the cabinet, make the final connec¬ 
tions, and install the ICs. 

Alignment 

Now that your receiver is completed, 
alignment is very simple. Set the tuning 
control to its upper limit with the set 
screw on the vernier dial loose. Turn the 
vernier dial to IDO and then tighten the 
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Y1, YZ, Y3 All same Frequency 

Bandwidth Oirectly Proportional To R 
(As R Increases, Bandwidth Increases) 

Bandwidth Inversely Proportional To C 
(As C Increases, Bandwidth Oecreases) 

Figure 4. The filler described by W7ZOI. 
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Figure 7. Band-spreading the VFO. 


If you do not have a signal source like a 
grid-dip oscillator, signal generator, or 
ham transmitter, you can listen to the 
phone signals up at the top of the 80 me¬ 
ter band and get close. The adjustment 
of T2, the antenna coil, is very broad 
so do not expect much of a peak. This 
adjustment is best made listening to a 


weak signal. Now you arc ready to sit 
back and enjoy your receiver. 

Performance 

My Traveler has very good sensitivity. 
Signals of less than one microvolt are 
readable. Selectivity is about 2.5 to 3 kHz. 
Tune downward across a steady carrier 


and you will hear a signal come into the 
passband of the receiver at a beat note of 
2 to 3 kHz,. The signal will rise in strength 
until you pass the zero beat where it will 
drop out and disappear or be very faint. 
Thai's single sideband selectivity. With a 
direct conversion receiver you would hear 
the signal on both sides of zero beat. 
Short-term stability is good; however, the 
varactor is more sensitive to temperature 
changes than an air variable would be. I 
use an 80 meter dipole al my home sta¬ 
tion. For portable or mobile operation I 
use an MFJ antenna tuner for short long- 
wire antennas and whips. 

Special thanks go to Fred Reimers at 
Far Circuits for the excellent design work 
on the printed circuit board. 

I hope you find this project fun and ed¬ 
ucational. I've had 35 years of enjoyment 
from amateur radio and it's time 1 put 
something back into the hobby! 

A word in closing about the kit offered 
by Dan's Small Parts: We decided to go 
with the alternate air variable tuning sys¬ 
tem partially because of cost, and partial¬ 
ly for performance. The air variable Dan 
uses in these kits has a built-in reduction 
drive, eliminating the need for an expen¬ 
sive panel-mount drive. The 9-volt regu¬ 
lator and associated components are also 
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Figure S. Pari drawings for varicap and voltage regulators. 



eliminated, further reducing the cost. volt DC power supply. If you build one of 

And. as a bonus, the receiver can be oper- these receivers please drop me a postcard 

ated from a 9-volt battery as well as a 12- and let me know how it works. y 


THE FAMED 2 METER 

Also the ultimate tor scanners bcb to 1300 M Hz. 

A. S. A. 9209 

+9 db Co-Linear “MultiWave" Base 
Station Double 5/8 over 1/4 wave 
delivers up to +9 db gain. All fiberglass 
& solid aluminum construction. Fits 
masts up to 1-1/2'. 2 Meter Base 
Station 10’ length. 


$36.73 

+ $6.00 S&H 
(SC RES. 5% SALES TAX) 
HECK IN ADVANCE OR C.O.D. 
iLSO AVAILABLE IN 220 & 440 


30-300 MHZ RECEIVER 


R-1283/GRC RECEIVER covers VHF in bands 
30-90 and 90-300MHz AM-FM-CW-Pulsecon- 
tinuously tunable; 21 .4 MHz IF. Selectable 
bandwidths 67 or 300 KHz and 3 MHz. Solid- 
state: with tuning and level meters. BF0. AGC. 
video output and N connections. Requires 115 
V60 Hz: 3.5x19x17.30 lbs sh. 
Used-reparable. $145.00 

COLLINS 30S1 POWER AMP, 1 KWPEP manu¬ 
ally tuned for KWM-2A Uses4CX1000A/8168 
tube (not included). “Winged 1 label; 200 Ibssh. 

Used-not tested. $900.00 
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73 Review 


by Michael Bryce WB8VGE 


The A&A Engineering 
20 Meter QRP Rig 

Easy to build and simple to operate. 


I f you've been looking for a small monoband 
QRP transceiver, the current market has 
quite a bit to offer. Your search may come to 
an end if you take a closer look at A&A Engi¬ 
neering’s rig. 

This CW-only QRP transmitter was de¬ 
signed by Gary Breed K9AY and appeared in 
the December 1990 and January 1991 issues 
of OST. Gary designed the rig to be easy to 
duplicate for the average ham. For this re¬ 
view, A&A Engineering supplied the 20 meter 
version; 40 and 30 meters versions are also 
available. 

It’s Different 

The circuit is different from what we have 
been seeing in other QRP rigs. Instead of 
several NE602s doing the work, a single mul¬ 
tifunction 1C does all the magic. The Motorola 
MC3362 is a dual-conversion superhet VHF 
FM receiver on one chip. Other than an audio 
power amplifier, all you need is a handful of 
parts to make a receiver. That's exactly what 
Gary did. 

The rig is tuned by a varactor controlled by 
the voltage coming from the main tuning con¬ 
trol. Two tuning pots are used. One is the 
main tuning control, which covers about 50 
kHz, and the other is a fine-tune control. It 
works just like the bandspread control used in 
the older receivers. The fine-tune control al¬ 
lows +/-2 kHz of tuning. There is no vernier 
drive to either pot, so tuning is a bit fast. 
There is no RIT control either. The transmitter 
provides an automatic 800 Hz offset of fre¬ 
quency during transmit. 

Four handpicked crystals make up the IF 
filter for the A&A Engineering rig. These crys¬ 
tals provide the 400 Hz selectivity so useful in 
CW work. But, for my taste, it's a bit too nar- 

Since the MC3362 requires an external au¬ 
dio amplifier, Gary added some bandpass fil¬ 
tering and a smooth-working AGC to control 
the LM386 audio power amplifier. An LM324 
provides excellent bandpass filtering. In addi¬ 
tion, this filter avoids the ringing that so often 
comes with a narrow-audio filter. Two sec¬ 
tions of the LM324 provide a low-pass of 
1200 Hz cutoff and the other section provides 
a high-pass cutoff of 600 Hz. 

The audio-derived AGC is controlled by an 


MC3340P. This audio-gain-control chip pro¬ 
vides a smooth AGC without the popping that 
sometimes occurs with audio-derived AGC. 
The attack time and delay seem just about 
right for me and the way I like to listen to CW. 
The AGC is fast attack, slow release. 

The AGC circuit also drives an S-meter. 
This A&A Engineering rig is the only QRP 
monobander that I know of with an S-meter. 
It’s a nice way to tell how strong one signal is 
compared to another; it’s not a laboratory-cal¬ 
ibrated meter by any means. The S-meter 
does double duty, too: You can use it to adjust 
the front end of the receiver during tuneup. 

A conventional audio power amplifier, us¬ 
ing the LM386, rounds out the receiver. It pro¬ 
duces enough volume for a small room. The 
LM386 is not known for rattling windows. The 
A&A Engineering rig has one of the largest 
speakers of any of the monobanders I've re¬ 
viewed. It won’t blow you out of the room with 
shear volume, but it sounds really good. A 
front-mounted 1/8" headphone jack automati¬ 
cally disconnects the internal speaker when 
you plug in your phones. 

The square-wave sidetone is injected after 
the volume control, so its level is not affected 
by the setting of the volume control. The 
sidetone level is set by a PC-board-mounted 


trimpot. Sidetone pitch is not adjustable. 

The Transmitter 

Unlike the receiver, the transmitter is quite 
straightforward. An NE602 is used as a trans¬ 
mitter mixer to supply the proper signal to the 
transmitter chain. The transmitter offsets the 
receive frequency by 800 Hz. A filter removes 
the unwanted frequencies from the mixer, 
leaving only 14 MHz energy to reach the 
buffer and then the driver, a husky 2N3866. 
The final RF power amplifier is a MRF476. 
This burly and rugged device will generate up 
to 12 watts of RF. In the A&A Engineering rig, 
I got a tad over 5 watts output. I could have 
squeezed more out of the amplifier if I did 
some fine-tuning to the output coils in the fil¬ 
ter network, but 5 watts is more than enough 
for worldwide communication. A five-pole low- 
pass filter keeps harmonics from reaching the 
antenna. Using a 13.8 volt power supply, the 
transmitter required 770 mA. That’s an input 
of about 10.5 watts, so we are looking at 
about 60 percent transmitter efficiency. It 
might even be better if you could eliminate 
the current from the relay and the sidetone 
amplifier combination. 

Transmit/receive control is provided by a 
relay. You can set the delay time for the relay 
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and alignment is S55 for the rig. 
On-The-Air Results 
By now, you want to know how it 
works? Well, it works very well in¬ 
deed! The receiver is plenty sensi¬ 
tive, and can stand up with the best 
of them. The dynamic range is bet¬ 
ter than most of the monobanders 
I’ve used in the past, but it’s not as 
good as some commercial rigs. 
A&A Engineering says the dynamic 
range is 70 dB. 

The AGC works very smoothly 
and there is little pumping of the 
gain. A really strong signal close to 
the desired signal will grab the 
AGC. This is to be expected and is 
not really a flaw with the rig. As I 
mentioned earlier, the rig sounds 
good. It’s nice to just keep it on in 
the background to listen in on the 
bands. 

With its 5-plus watts of RF, con¬ 
tacts were easy to make on 20 me¬ 
ters. The semi break-in keying 
works very well with not too much 
noise from the relay. The sidetone, 
while only a square wave, is not 
half bad. 

Rough Edges 

As noted in the original article. 
Photo B. All of the electronics fits neatly onto a pair of PC boards. temperature stability of the VFO is 

not one of the best features of this 



by adjusting a PC-board-mounted 
control. You have anywhere from 
about a second of delay to almost 
nothing. The key jack is on the front 
panel. It's a mini 1/8" jack. 

Putting the A&A Engineering 
Kit Together 

The kit comes with a dozen or so 
sheets of instructions. The original 
article by Gary is included. The in¬ 
structions describe the circuit and 
how to start construction. A block 
diagram and a full-sized photo of 
the completed rig is very helpful. 

There’s information on how to sol¬ 
der and how to tell which part is 
which. However, I would have liked 
to see some troubleshooting tips 
with the instructions. 

The rig consists of two PC 
boards, one for the receiver and the 
other for the transmitter. Each PC 
board has its own parts bagged 
separately. The parts placement 
overlay is silk-screened on both PC 
boards. The boards are single-sided 
G-4 Fiberglas. The boards are sol- 
der-reflowed, too. 

You assemble one board, then 
move on to the other. After both 
boards are assembled, you mount 
them in the case using the supplied 
hardware. Interconnections be¬ 
tween the two circuit boards and the 
real world are done with test points. 

These test points (loops of metal with a plas¬ 
tic holder) solder in along the edge of the cir¬ 
cuit boards. You connect the two boards by 
soldering directly to the test points. This way, 
you don't have to remove a board to solder 
the wires. Chassis wiring is not too complex. 
Drawings show you what goes where, In fact, 

I used the drawings and did not read though 
the remaining construction details. A&A 
Engineering supplies all the necessary wires 
and miniature coax with the kit. An SO-239 
antenna connector is used for the antenna 
connection. 

There are three coils you must wind for the 
rig. The instructions make this about as clear 
as humanly possible, and the drawings are 
there to back up the text so you should not 
have any trouble with the coils. I did find that 
the burn-away insulation on the wire did not 
burn away like it was supposed to. I cleaned 
the enamel from the wires before I installed 
the coils to the PC board. 

Because the main tuning control is a pot, 
it's a lot easier to mount than a variable ca¬ 
pacitor. In a way, this adds to the mechanical 
stability of the rig. 

All the parts mount in a ready-to-use 
cabinet. It’s nice-looking, with silk-screened 
labels. You get all the necessary mechanical 
parts to mount the boards in the cabinet. 
Why, even the knobs are included! 

Tuneup and Adjustments 

After you have completed the assembly 
and after re-checking your work, you must 


align the receiver and transmitter. This isn’t 
hard to do, but you’ll need some test gear. 
Tuneup is easiest if you have an oscilloscope; 
if not, you can use a general coverage receiv¬ 
er. A frequency counter is very handy to 
have. It's real difficult, but not totally impossi¬ 
ble, to set the VFO frequency without one. A 
source of low-level RF is also required. Of 
course, a dummy load and source of power 
are also required. A wattmeter will come in 
very handy for the transmitter’s tuneup. 

There are several slug-tuned coils you 
must adjust. I would have liked to see A&A 
Engineering supply the necessary tuning tool. 
It’s way too tempting to use something other 
than the proper tool. 

If you don't have the proper test gear, all is 
not lost A&A Engineering will align the rig for 
you for only S20 plus $5 shipping. It's not a 
bad offer and I'm glad to see it's available. 

Tuneup went smoothly until I reached the 
transmitter. There was no output from the rig, 
even though I measured almost 1 amp of cur¬ 
rent at keydown. I traced the problem down to 
late-night kit building in conjunction with stale 
Oreo cookies and flat Diet Coke. I had a solder 
bridge on the output filter of the rig. All my RF 
was going directly to ground! The solder bridge 
was a big hunker, too. You could see it from 
across the room. I removed the solder bridge 
and the transmitter snapped up to full power. 
It’s interesting to note that the final did not 
suffer any damage from the shorted output. 

If you can't get the rig to work, A&A Engi¬ 
neering does have a repair service; repair 


rig. In your shack, you'll have no 
problems; out in the woods, it's going to move 
on you. 

You have no idea at all where you're at on 
the band. The tuning is not very linear. Tuning 
is way too fast with the main tuning control. 
You can move 50 kHz with a flip of your wrist. 
The fine-tune control will be used most of the 
time. 

Without a RIT control, you could find your¬ 
self hopping across the band when you work 
someone. I can just image the amount of 
ground you would cover if you work a guy 
with an HW-8 on the other end. 

Kudos 

Of all the monobanders I’ve built and re¬ 
viewed, this one went together easier than 
most. Its superhet receiver provides single 
signal reception, with a smooth-working AGC. 
The transmitter has enough bite to make 20 
meters interesting, even if you're not a 
diehard QRPer. And, the completed rig looks 
and sounds great. Operation is simple. The 
only controls are the off/on volume and sta¬ 
tion selector. 

The case design will make troubleshooting 
easy if required down the road. You can re¬ 
move a board without too much hassle. The 
A&A Engineering alignment and repair poli¬ 
cies seem very reasonable. 

If you want to try QRP and assemble a kit 
at the same time, you'll be happy with the 
results of the A&A Engineering rig. Gary 
succeeded in designing a rig the average 
ham can duplicate and have fun with. B| 
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73 Review 


by Peter J. Bertini K1ZJH 

The MFJ-9420 
20 Meter QRP Rig 

MFJ’s new QRP SSB station for 20 meters. 


MFJ Enterprises, Inc. 
P,0. Box 494 
Mississippi State MS 39762 
Telephone: (601)323-5869 
Orders: (800) 647-1800 
Fax: (601) 323-6551 
Price Class: $220 


W hat good is a 20 meter SSB QRP 
transceiver? I kept mulling this over in 
my mind as I unwrapped the newly-arrived 
MFJ-9420. After all, all my previous experi¬ 
ence on 20 meters was based on my activi¬ 
ties as a serious DXer; I rarely ventured onto 
this band unless the trusty 2 kW linear was 
online and ready for battle. 

Plays Right Out of the Box 
Within several minutes the radio was up 
and running—the MFJ-9420 is ready to plug 
in and play right out of the box. Just connect 
an antenna, a 13.8-volt power source (I used 
the optional wall-plug power pack) and the 
optional hand mike, and the radio is ready to 
use. Tuning the usually crowded band yielded 
some surprises: The MFJ receiver is a real 
performer. Under the tiny hood a well-de¬ 
signed six-pole crystal filter gave good single¬ 
signal performance that rivaled some of the 
full-sized multiband HF rigs I have owned. 
The rig covers the American phone band 
from 14,150 to 14,350 kHz. MFJ uses a cus¬ 
tom-made 4 to 1 vernier drive capacitor, 
along with an analog dial scale calibrated in 
10 kHz steps. Besides the tuning, only three 
other controls are provided—a volume con¬ 
trol, power switch, and tune switch. 

Internal Speaker, AGC and S-Meter 
An internal speaker is mounted under the 
cabinet cover. No skimping here, the speaker 
is 3.5“ for good fidelity and volume, and faces 
upward where it will do the most good. The 
designers used a bridge-type audio 1C for 
some real AF power. 

Another surprise for a radio in this price 
class was the inclusion of an S-meter that is 
fairly accurate—a 50 pV signal from my sig¬ 
nal generator produced the desired S9 meter 
reading. Another nice touch was including 
backlighting for the meter. The AGC, which is 
derived from the audio, was also smooth act¬ 
ing, without “thumps,” overload, or other 
glitches being noted. I parked the MFJ-9420 
on several net frequencies for hours at a time, 
and no drifting was noted. I also found that I 
was able to quickly find and tune to the DX 
stations spotted on the local PacketCluster 


Working DX 

Working the DX stations spotted on the DX 
Cluster was another story. Basically, this is a 
QRP radio, and even with 12 watts output, 
some discretion is needed in a pileup. I tried 
the usual ploy of yelling my call, followed with 
a plaintive, “QRP ... QRP ..." but, alas, this 
usually resulted in several competing state¬ 
side stations responding with catcalls of dis¬ 
belief. Abandoning the DX Cluster with its 
self-generated pileups yielded much better 
results. By finding a clear frequency and call¬ 
ing CQ, or better yet, careful tuning and find¬ 
ing the DX first, I quickly filled two or three log 
pages with European, South American, and 
Caribbean stations. Almost all of the reports 
were S9 or better, and were given before I 
disclosed my transmitter power. 

The Transmitter Has Punch 

Used with the optional AC wall adaptor 
power supply, the transmitter will deliver 
about 9 watts output. 

Going to a 13.8 VDC source, such as 
batteries, will produce 12 or more watts 
of power. The “tune” button locks the trans¬ 
mitter on, and gives about 5 watts of carrier 
for adjusting an external antenna tuner, when 
used. The Motorola final transistor used 
in the MFJ-9420 is rated for 40 watts, so it 
is unlikely that any sort of mismatch will 
damage it. 

MFJ proudly advertises their new “constant 
carrier” RF speech processing system in the 
9420. This is simply a transmitter ALC circuit 


with a very fast decay time that permits the 
transmitter to follow voice peaks and valleys 
so that the average transmitter power is al¬ 
ways maintained at a fairly high and constant 
level. The transmitter ALC action is monitored 
on the S-meter during transmit. This probably 
yields results similar to what a good AF 
speech processor would do: in the order of a 

3 or 4 dB improvement in my readability to 
another station. In any event, while a true RF 
clipper would give more talk power, it would 
also double the cost of producing a radio in 
this price class. And besides, an honest 3 or 

4 dB improvement is nothing to sneeze at. 
DX stations commented favorably on the au¬ 
dio punch of my signal, and a few noted that 
their S-meters barely wavered while I was 
transmitting. 

Technically Speaking 
What's inside? In my opinion, the design¬ 
ers really did their homework on this Ameri¬ 
can-made set. Many of the stages do double 
duty between receive and transmit, most no¬ 
tably the AGC/ALC and IF stages. The radio 
is a single conversion design, with a 10 MHz 
IF and the VFO running in the 4 MHz range. 
The front end is a NE602 serving as the RF 
mixer and VFO. CAD-designed bandpass fil¬ 
ters are used in the receiver front end and 
transmitter driver stages. NE602 mixers are 
used for the product detector and transmitter 
mixer stages as well. The IF stage is a single 
MCI350 1C, followed by the six-pole ladder 
filter. Most of the circuitry is 1C; in a quick 
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peek inside I counted seven eight-pin ICs and 
a small handful of discrete active compo¬ 
nents. A miniature antenna relay is used—no 
antenna switching diodes to burn out here. 

What I Didn’t Like 

It was hard to find any fault with the radio 
since, even though my set was from the first 
production run, no problems have been 
found. One thing I noticed was that the large 
amount of IF and RF gain during transmit, all 
following the IF ladder filter, did produce a 
transmitter white noise floor that could be 
a problem when used in close conjunction 
with other 20 meter stations, such as during 
Field Day. But, please note that the transmit¬ 
ter does meet current FCC specs for spectral 
purity. 

I also missed having a RIT control, my 
voice is slightly bassy, and stations have a 
tendency to off-tune my signal so I sound 
better to them. Including an earphone or ex¬ 
ternal speaker jack on the rear apron would 
be an useful addition. 


What I Did Like 

Almost everything! The case is solid and 
well-made. The tuning is smooth, thanks to 
the vernier drive and hefty 1.25" tuning knob; 
and the dial is accurate and the VFO is sta¬ 
ble. The speaker size and placement is ideal 
for good volume and audio clarity. I was im¬ 
pressed with the IF ladder filter performance, 
and with the AGC action and the inclusion of 
a backlighted analog meter. These are nice 
touches for a radio in this price class and for 
its intended QRP audience. 

Twelve watts and the RF processing sys¬ 
tem used by MFJ will produce contacts. You 
don’t have to be an experienced QRP milli¬ 
watt masochist to enjoy QRP! Yoy can see 
fine results without the usual frustration en¬ 
countered by some beginning QRP enthusi¬ 
asts. And the radio (it measures 2-1/2" x 6- 
1/2“ x 6.0”) battery supply, mike and a simple 
wire dipole can easily be toted in a small gym 
bag to exotic DX locations or on your next 
business or camping trip. To sum it up, MFJ’s 
9420 is a winner! 121 


Order your subscription to 
73 Amateur Radio Today. 
Call today at 1-800-274-7373. 
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TechSonic 
1642 Butler Pike, Suite 127-F 
Conshohoken PA 19428 
Telephone: (610) 834-1978 
Price Class: Single Band Kit—$29.95; 
Built—$39.95; Metal Case—$9.95; 
Band Packs (incl. Xtals)—$9.95; 
Milliwatter Deluxe (kit, case, and 3 band 
conversion packs)—$54.95. 


Milliwatter 

It’s easy to build your own QRP transmitter! 


73 Review 


by Mike Bryce WB8VGE 


The TechSonic 


T here’s an upswing today in the number of 
soldering irons burning at night. Perhaps 
it's the QRP bug biting both newcomers and 
old-timers alike. For those wishing to get their 
feet wet in low power ham radio, I may have 
the perfect solution. It's called the Milliwatter, 
and it’s from the people at TechSonic. 

The Milliwatter 

The Milliwatter is a basic QRP transmitter 
that is so easy to assemble, anyone could do 
it. The Milliwatter provides several watts of 
RF on many of the popular ham bands. Of 
course, you can put the Milliwatter on only 
one band at a time. I assembled the Milliwat¬ 
ter for use on the 40 meter band (a great 
place to work other QRP operators, too). 

You can put the Milliwatter on just about 
any of the ham bands by installing a different 
band pack. However, you must first remove 
all the components from the band you want to 
remove and then install the new parts. The 
manual advises you to keep the parts you re¬ 
move so you can install them in again if you 
want to change bands. I’m not sure I like this 


idea. It would seem to me that, unless you 
are careful to avoid excessive heat, the cop¬ 
per on the PC board might begin to lift up and 
cause you trouble after a number of band 
changes. [In all fairness, the factory says this 
has not been a problem so far, — Ed.] Each 
band kit comes with all the necessary compo¬ 
nents and a crystal. All the coils come pre¬ 
wound, too. 

QSK On Board 

The Milliwatter has provision for electronic 
antenna switching QSK. The diode switching 
is very fast, and of course quiet. There is a 
loss of signal going to the receiver when us¬ 
ing the QSK circuit. Using my old Drake R4B, 
I noticed the attenuation by jumping the QSK 
circuit in and out of the antenna line. The Mil¬ 
liwatter does not provide a sidetone, either. 
Since the QSK system does not mute the re¬ 
ceiver, you can listen to your own keying. 
There is no spot function either, so you must 
key down at full RF output to find your signal 
on the band. Use a dummy load and not the 
antenna for spotting. 


The Kit 

The Milliwatter comes with all the parts 
necessary to get on the band of your choice 
with as little pain as possible. It comes with a 
small PC board, all board mounted parts, and 
a crystal for the band in use. Since I chose 
the 40 meter band, the crystal came on the 
QRP calling frequency of 7.040 MHz. A nice 
touch! 

Assembly 

Assembly is straightforward. The instruc¬ 
tions are clear for the most part, with an error 
popping up here and there. These were sim¬ 
ple enough to see through, and should cause 
no trouble with the kit. 

There is no wiring to be done with the Milli¬ 
watter. Every connector is mounted to the PC 
board. This includes the antenna, power and 
receiver jacks. RCA-type jacks are used for 
the RF connections and key while a coaxial 
jack is used for power. 

Each step is spelled out in simple terms 
and each stage is explained. The manual 
contains an oversized parts overlay, but no 
PC board pattern. A schematic is also includ¬ 
ed. Techsonic has recently revised their as¬ 
sembly manual in response to customer feed¬ 
back. 

The PC board, about the size of a playing 
card, is fairly open, with trace spacing wide 
enough to prevent solder bridges—a big plus 
to the new builder. Stuffing the board is quite 
simple. However, some of the resistors are 
mounted on end, and this may confuse some 
people. 

The Milliwatter does come with quite a few 
surplus parts. And while there is nothing 
wrong with that, sometimes parts don’t exact¬ 
ly fit the PC board. The capacitors were es¬ 
pecially hard to fit. In fact, the 0.1 caps went 
from the kit into the junk box and I used my 
own supply of 0.1 caps to finish the board. 
[Factory note: Currently shipped caps drop 
perfectly into the holes.] One capacitor had 
no markings at all. During assembly, a 100 pF 
capacitor was called for. I could not locate 
this part in the kit, so I suspected it was miss¬ 
ing. After the rest of the parts were installed 
on the board, I had one leftover capacitor- 
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TIRED OF PLAYING GAMES? 

Rnaly, a practical use 
for sound card! 

\ Passband 
\ monitoring 



the unmarked critter. I decided I had three 
choices. I could dig up a 100 pF cap in my 
junk box. Naw, that would take a week. Or, lo¬ 
cate my capacitor checker. Nope, that would 
take a month. Or, solder in the mystery ca- 


The Milliwatter is easy to build and pro¬ 
vides a lot of fun for first-time kit builders. The 
crystal VXO gives enough frequency swing to 
prove useful. Mounting all the inputs and out¬ 


worked out just fine. [Factory note: The 100 
pF caps have been remarked at TechSonic to 
avoid contusion.] 

Don’t get me wrong, there's nothing wrong 
with surplus parts. Hey. if they're good 
enough to go in an M1A1 tank, they’ll work 
just fine in my QRP transmitter. The biggest 
problem with surplus parts is getting them to 
fit the PC board. For instance, a 0.1 cap on 


d everything puts directly to the PC b 


akes during assembly. Including a crystal 
vith the kit is great. It's a well-thought-out cir- 
:uit that works quite well. The KISS standard 
s working here. Perhaps the best part about 
he Milliwatter is its cost, well within the reach 
>f every ham. regardless of their budget. 


th holes laid out for 0.2" spacing. 


a PC nothing special. It's imported and, while 


“The Milliwatter is 
easy to build and 
provides a lot of fun 
for first-time 
kit builders ” 


Spectra Vision & Spedni Plus. 

Real-time audio spectrum analyzers. Full control 
over FFT size, sampling rate, scaling, gain, and 
averaging Requires 386 or better, Windows 3.1 
and any Windows compatible 8 or 16 bit soundcard. 
'-A stroke of briUiance.-.a groundbreaking and 
valuable program. "-Momtoring 7imes 
“-Knock-your-socks-off quality/"- Harold Price, 
QEX Magazine, Dec. '93 

Spectra Spectra 
Vision Plus 


*89“ ITT 

ay formats Induc ted WMi aWwr package. 


800-401-3472 fax/voice 206-697-3472 

Visa, MasterCard, Check or Money Order 

Pioneer Hffl Software 

24460 Mason Rd„ Poulsbo, WA 98370 
S&H included, foreign delivery add $10.00 
Demo disk $4.00 (credit toward purchase) 


The Milliwatter us- eSSV tO bUI 

es a VXO to move .. . 

the crystal's frequen- pTOVld&S 3 1C 
cy around. In my kit, I f n - 

could move from ,Ur 1 

7 049 to 7.053 MHz kit buHdt 

with the VXO capaci- 
tor. It’s interesting to 

note, the VXO capacitor is a small trimmer yot 
mounted on the PC board. It's not a panel- wit 

mounted control. In fact, if you are going to sm 

mount the Milliwatter in its optional case, be 
you're instructed to solder the VXO trimmer pei 
capacitor on the foil side of the PC board. I'll ca| 
talk about this again. spc 

The Milliwatter is keyed in the oscillator cir- wit 
cuit. Keying is just about right: not too hard 
and not too soft. The Milliwatter does not AI1 
sound like your typical QRP transmitter. De¬ 
pending on the supply voltage, the RF output fee 
from the Milliwatter will be from milliwatts to sirr 
several watts. With 3 watts of RF, I was able a I 
to work ail over the East Coast, with some clu 
W6s thrown in for good measure, despite the Mil 
bad conditions on 40 meters. ing 


case means you have 

tiers.” to turn the ri 9 ° ver to 

adjust your transmit¬ 
ter's frequency. Then 
you must hit the trimmer through the hole 
with a tweaker of the correct size. These 
small trimmer capacitors were never meant to 
be tweaked and tweaked all the time. I sus¬ 
pect you could easily wear out the trimmer 
capacitor in a short time. There should be a 
spot button to let you find your transmit signal 
without going on the air (or dummy load). 


The Milliwatter is a dandy way to get your 
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Handy Randy 

The tiny tag-along almost random wire tuner for QRP. 

by Donald L. Shipman W3RDF 


I n the October 1988 issue or the ARC! 

QRP Quarterly. I described a toroid-load¬ 
ed kite-supported antenna and the fun of op¬ 
erating a small 30 meter station from the 
beach. Since then I've successfully used this 
toroid-matching technique in hundreds of 
setups with varying lengths of wire, with 
and without the kite. Most recently I used 
the technique while operating from several 
small islands in the Baltic as OH2. and from 
the Arctic as OH9. With a toroid-loaded 
wire, woven through tree branches not very 
high off the ground. I enjoyed hundreds of 
contacts and many fine rag-chews with hams 
all around Europe and Western Asia. These 
experiences led me to develop a little jewel 
which now accompanies my QRP rigs every 
time they leave home. Although, it's not tru¬ 
ly a random wire tuner, since you can't vary 
the inductance. I've decided to call it 
“Handy Randy." 

Handy Randy is for the QRP operator 
who likes to operate from remote places but 
doesn’t want to carry a lot of extra weight. 
It's for the operator who wants to spend 
more time operating than trying to properly 
situate a well-designed antenna. It is not for 
the QRO operator. I would never use this 
tuner in a QRO environment—there’s too 
much stray RF to burn my fingertips and 
make my keyer go haywire. In fact, whenev¬ 
er possible I ground my transceiver to pro¬ 
vide a more stable tuning environment. Nev¬ 
er underestimate the importance of a good 
ground. 

Handy Randy is quite simple and inex¬ 


pensive to build. It’s lightweight and takes 
up little space, yet performs like a real 
champ. As you can see (Photo A). Handy 
Randy is housed in a 35mm film container. 
Cl. a ceramic compression trimmer with a 
quarter-inch shaft, is attached with a screw 
to the container lid. and LI is attached to 
Cl. A short length of coax feeds through the 
back wall of the film container and the tuned 
output attaches to a random length of wire 
with an alligator clip. I've found it helpful to 
insert some additional capacitance in series 
with some random wire lengths while oper¬ 
ating in the 40 meter band. I carry a 100 pF 
mica with a miniclip on one end (Photo B) 
for insertion between the tuned output and 
the random wire, if needed. 

Construction 

The value of Cl isn't critical as long as 
you can obtain enough capacitance and can 
reduce it to a few picofarads. I have an RLC 
bridge and the one I used ranged from 10 pF 
to slightly over 400 pF. LI is wound on a 
ferrite toroid (Figure I). I used an FT82-6I 
from Amidon Associates (12033 Otsego St- 
North Hollywood CA 91607) and wound a 
total of 14 turns of stranded number 20 
hookup wire (Radio Shack #278-1219). The 
coil is tapped six turns from one end. The 
center conductor of a convenient length (18 
to 30 inches) of 50 ohm coax (RG-58U. etc.) 
was soldered to the coil tap and the braid to 
the six-turn end of the coil. The ends of the 
coil were then soldered to the tabs on CL 
and. at the same time, a short piece of 


hookup wire was soldered where the eight- 
turn end of the coil meets Cl. The coax and 
the wire were fed through small holes in the 
bottom of the film container pulling the con¬ 
tainer and the lid together. A PL-259 was at¬ 
tached to the coax and an alligator clip to the 
wire. Finally, a small knob was placed on the 
shaft of Cl. 

Testing 

The whole project took only a few min¬ 
utes. Locating the right trimmer with a 
mounting bracket and shaft took the most 
time. I had accumulated several from ham- 
fest flea markets. The first lest was conduct¬ 
ed with a 150-foot wire and 5 watts on 30 
meters. With a few t wists of the trimmer a I 
to I SWR appeared. Hand capacitance 
around the film container had some effect 
but a flat SWR was easily found. 

Next I connected Handy Randy to a 20 
meter QRP rig. A slight adjustment to Cl 
netted a nearly flat SWR. It was difficult to 
get the SWR below 2 to I when applying a 
40 meter signal, but after inserting a 100 pF 
mica in series with the antenna the SWR 
dropped to about 1.2 to I. I again tuned up 
on each band and made several contacts. 

If you have difficulty, try a wire that is 1.2 
x the wavelength of the operating frequency. 
Example: Here is a sure thing for the low 
end of 40 meters. Use 7025 as the target fre¬ 
quency. Using the halfwave dipole formula: 

468 = 66.619' x 2 = 133238' (Mwave) x 1.2 = 159.8' 



Photo A. The w hale w orks to Handy Randy fit neatly in a common 
film container. 


Photo B. You may want to add a little capacitance for best results, so 
keep one on hand with an alligator or mini-clip, f See ten. I 


34 73 Amateur Radio Today * October. 1994 







35 
























































Build the Quickie 
Cheapie Tener 

Perhaps the easiest way to get a 1 watt CW rig for the 10 meter band. 

by Fabio Veronese 


W ho says that one-transistor transmitters 
necessarily have to be unreliable toys? 
The output power may not be so high— 
that's quite obvious—but. if you choose the 
right project, you can be sure of building a 
little, perfect QRP transmitter while spend¬ 
ing less than five bucks and with minimum 
effort. 

The I watt. 10 meter CW rig that’s de¬ 
scribed here uses only 11 cheap, rcadily- 
availablc parts and their values aren't critical 
at all. This means that it will work as soon 
as its power supply is connected, assuming 
that all connections arc right and arc kept 
reasonably short and direct. 

It's a winning card for young experi¬ 
menters taking their lirst steps as hams, and 
for older people who have never tried to 
build an RF circuit or who enjoy QRP oper- 

A Look at the Circuit 
Figure 1 shows the schematic diagram of 
the Quickie Cheapie Tener. It's nothing 
more than a quite straightforward Pierce 
crystal-controlled oscillator with tuned out¬ 
put. equipped with a medium-power NPN 
silicon transistor, like a 2N3866 or similar 
device. 

Basically, this circuit is a common-emitter 
amplifier. Resistors R1 and R2 set a proper 
polarization voltage for the base, while R3 
plays the same role for the emitter, that is. 
RF is bypassed to ground by means of ca¬ 
pacitor C3. The connection of the XTAL 
(crystal) between the Q1 collector and base 
creates a feedback path that causes the stage 
to break into oscillation at the crystal fre¬ 
quency that may be modified by a few kHz 
by acting on trimmer capacitor Cl. Fixed ca¬ 
pacitor C2 just prevents collector DC from 
uselessly affecting the XTAL. and has prac¬ 
tically no effect on output frequency. 

The collector circuit is tuned at crystal 
frequency by means of a toroidal inductor 
(LI) and a trimmer capacitor (C4) connected 
in parallel. A two-turn link. L2. allows the 
output signal on LI to be fed to a resonating 
aerial by a coax cable. Capacitor C5 bypass¬ 
es supply voltage and at the same time cre¬ 
ates an RF path to ground for the output- 
tuned circuit. 
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The transmitter requires a 12 to 20 VDC 
regulated power supply: this should deliver a 
continuous current of at least 300 mA. 

Building the Quickie 
The Quickie Cheapie Tener may be as¬ 
sembled just as you like, as long as you keep 
in mind that connections must be kept as 
short as possible. So. you can build it on a 
small piece of perfboard. or pick up a scrap 
of unctched PC material and adopt the “dead 
bug” technique. If you prefer a smarter and 
longer-lasting solution, just etch the PC 
board shown in Figure 2 (or better yet. 
drilled and etched PC boards arc available 
for $3.75 plus $1.50 S & H per order from 


FAR Circuits. I8N640 Field Court. Dundee. 
IL 601 18). After etching, cleaning and 
drilling (use a #74-size drill bit for all holes), 
take a look at the parts layout shown in Fig¬ 
ure 2 and start with installing resistors. Then 
go on with lixcd and trimmer capacitors, and 
finally solder QI and the XTAL—unless you 
prefer to use a socket for this last item. 

Now it's time to wind up the coils. You 
need a small Amidon toroid core, like 
FT-37-2 or FT-37-6. Slightly different 
toroids will do if the ferrite mix is suitable 
for frequencies up to 30 MHz or more. In¬ 
ductor LI consists of 10 turns of #24 enam¬ 
eled copper wire: L2 is a two-turn link 
wound between the ends of LI. still using 



Figure l. Circuit diagram for the Quickie Cheapie Tener. a I wan 10 meter transmitter. 






#24 wire. Before soldering Li and L2. 
scrape away the enamel from the ends of the 
windings (about 1/4" is enough) with a sharp 
blade, then pre-tin them using an hot solder- 


Tuneup 

If an outdoor antenna resonating on 28 
MHz is not available, temporarily connect 5 
to 10 feet of insulated copper wire to the 
output of the Quickie. You may also use a 
"dummy load" made by a small filament 
lamp—say. 6V. 100 mA. Its brightness will 
roughly tell how much RF energy is coming 
from the transmitter output. Put a communi¬ 
cations receiver near the transmitter board 
and tune it to the XTAL frequency. Connect 
the Quickie to the power supply and slowly 
turn C4 with a plastic screwdriver (don't use 
metal tools!) until you can receive its carrier. 
Adjust C4 for maximum reading from the S- 
meter of your receiver, then set the exact 
transmission frequency by means of Cl. 

This completes the tuneup of the transmit¬ 
ter. To send CW. connect a key in series 


Figure 2. PC board foil pattern and parts 
placement. 

with the positive or the negative rail of the 
power supply. It’s advisable to pul a 100,000 
pF ceramic capacitor in parallel to the key in 
order to reduce manipulations or “clicks" 
due to current transients. If you have an FCC 
license, you are now ready for your first 
Quickie-QSO ( ... or Quickie-DX, who 
knows!). Otherwise, just leave the dummy 
load lamp in place and use your brand new 
rig to take some exercise in Morse code. B 
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Number 11 on your Feedback card 


The Capacity Hined 
Folded Loop 

A 1/3-wave, 7-foot, 20 meter antenna. 

by Jim McLelland WA6QBU 


T he Capacity Tuned Folded Loop (CTFL) 
is a compact antenna that puts out a re¬ 
spectable signal on 20 meters and it will also 
let you tune other bands between 40 and 10 
meters with a tuner. It is a wire loop that is 
inexpensive, simple to build, and you can 
hang it up anywhere. If you're like me and 
aren't allowed to put up an outside antenna, 
the CTFL may be a good HF option. The de¬ 
sign is based on one of those brainstorms 
that come late in the night and haunt you 
until you try it out to see what will happen. 
(The XYL says I’ve been haunted for years, 
and points to all the strange noises that come 
from the shack when I’m in there.) Try it! 
You won't be sorry. 

The Antenna 

The CTFL is a small wire loop designed 
primarily lor single-band HF operation. It is 
a folded dipole, shortened until the 
impedance drops from the typical 300 ohms 
to 50 ohms, then bent into a delta loop, with 
a capacitor between the ends to tune it back 
down to the original resonant frequency. It's 
then fed through a half-wave length of twin 
lead that terminates in a 1:1 balun at the 
tuner and SWR bridge. You could pul the 
1:1 balun at the antenna and use coax, but I 
wanted the option of using my tuner to res¬ 
onate the CTFL on other bands and twin 
lead is more efficient in this respect. Al¬ 
though the CTFL is probably at its best on 
the design band, it will work on the others. 
But. if you can work it out, it's belter to have 
one antenna for each band of interest. 

With this system, you gel a self-resonant 
antenna on 20 meters with a 2:1 SWR band¬ 
width of about 280 kHz and an impedance 
of 50 ohms. I found that 1 could easily res¬ 
onate on the center of the phone band and 
run up and down the band without need of 
the tuner and stay below 2:1 SWR. Even 
moving to the bottom of the CW portion on¬ 
ly required minor tuner touch-up. Another 
interesting point is that you do not need a 
good ground to make it work. Some kind of 
ground is always a good idea to help with 
RFI and RF feedback, but it is absolutely not 
required to make the loop work efficiently. 
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Construction 

Take a look at Figure I. All the lengths 
are based on the characteristics of Radio 
Shack 15-1153 5/16" twin lead (get two rolls 
if you want to feed it with twin lead). Other 
varieties will require somewhat different 
lengths, especially with the capacity tuning 
stub. Cut the 20 meter loop to 24' 8". short 
both ends together, and open one conductor 
halfway between the ends for connection of 
the feedline. Keep in mind throughout the 
project that all connections should be twist¬ 
ed and soldered. Further, you need to use 
shrink tubing everywhere possible for both 
added strength and insulation. A little plan¬ 
ning here will save you a lot of grief later. 


Now solder a 24” open stub to the ends. 
Then, cut 27' 10”. or some multiple of it. for 
your feedline (half-wave with a velocity fac¬ 
tor of 0.80) and solder it on. Keep the loop 
end spacing constant at about I" by attaching 
a short piece of rope with shrink tubing. 
Now all you need is a 1:1 balun on the rig 
end of the feedline and you're done. You can 
buy a balun. although they're easy to make. 
Ten to 15 turns of RG-58/U in a 6" coil will 
work fine, or you can wind some RG/I74/U 
on an open ferrite form that Radio Shack 
sells. You can also use a 4:1 balun like the 
one that's probably in your tuner, but then 
you'll have to use the tuner to match the 
system. 


Shrink Tubing 
And Rope 



Figure I. The Capacity Tuned Folded Loop. Use these dimensions for 20 meters. 





Installation 

If your loop is quite close to the ground, 
install it vertically. Keep in mind, however, 
that the loop has directivity perpendicular to 
its plane. Therefore, if you have a favorite 
direction and your space will permit it. point 
it that way. You can also reduce interference, 
if that's a problem, by positioning the loop 
sideways to the noise or stations you want to 
reduce. If you've got a two-story house, you 
can mount the loop horizontally in the attic. 
I've tried both at the same time and usually 
closer stations are'better horizontal whereas 
I hear DX better when its vertical. Being 
able to easily switch back and forth between 
two antennas keeps the QSO going awhile 
longer. Install the loop as an equilateral tri¬ 
angle if possible. 

Changing the feed angle tunes the loop up 
as the feed point angle gets wider and the 
impedance goes up also (60 degrees = 50 
ohms and 90 degrees = 100 ohms), so it 
should be stable before trimming the stub. 
Stay away from metal objects and use insu¬ 


lating material for mounting purposes. If 
you mount the loop vertically, feed it from 
the bottom, and keep the line away from 
metal objects as well. 

Tuning 

Built as described above, the CTFL is 
probably resonant at the bottom of the band, 
depending on your loop angle and proximity 
to objects. Using an SWR bridge, find the 
dip near 14 MHz. To raise the frequency, 
just trim 1/2" pieces from the capacity stub 
until it resonates where you want it. If you 
don't want to bother, just use your tuner and 
it’ll work fine. If you’re a real stickler, use 
an antenna bridge and you can get it right 
on. Thai’s what 1 did but 1 really don’t think 
it matters that much with a tuner. 

Testing 

Does it work indoors? Yes—yes—yes! 
With no tuner on 20 meters. I’ve been able 
to work all over North America with the 
loop hanging on a door. Often, signals were 



the same as my reference antenna in the 
attic. 

1 think you cliff dwellers are going to like 
this one. Try hooking it to the XYL’s hang¬ 
ing plants like I did and see what happens. 
Ha-ha. B 



40 73 Amateur Radio Today • October, 1994 







Number 12 on your Feedback card 


Video-Charge Your HT! 

An easy way to quidkrcharge your handie-talkie with your video charger 


H aving recently purchased a new HT, I 
found myself frustrated with the tiny 
wall-cube charger with which it came. It 
worked fine, but it took 15 hours to charge 
that little 600 mAh pack. I contemplated 
buying the quick charger, but the high cost 
put me off. I was ruminating on the fact that 
my camcorder came with a quick charger 
and how indispensable it was, when it sud¬ 
denly hit me: Could I adapt my camcorder's 
charger for use with my HT? It seemed like 
a reasonable idea. After all. the batteries 
used with most camcorders are normal, 
quick-charge nickel-cadmium types, just like 
the ones in our walkies. So. it appeared to be 
a simple job of connecting the HT pack to 
the charger. As it turned out. it wasn’t quite 
that easy, but it wasn’t all that hard, either. 

Apples and Oranges 
To get this project working, several differ¬ 
ences between camcorder and HT packs had 
to be considered. First of all. there's the mat¬ 
ter of voltage. The Sony-type camcorder I 
have uses a 6-volt battery, while my walkic, 
like most, uses a 7.2-volt battery. I decided 
right from the start that any modification to 
the camcorder’s charger was unacceptable 
because 1 still needed to use it to charge the 
camera battery. So. I sure wasn’t going in 
there and adjusting the charging voltage! As 
it turned out. it wasn’t necessary, because of 
the charging method these quick chargers 

Quick chargers don't simply pump contin¬ 
uous high current into the battery; that 
would overheat the cells and ruin them. In¬ 
stead. the chargers use fast, short, high-cur¬ 
rent pulses which force the cells to take lots 
of current without heating up. Of course, 
there's some heat, but it’s a fraction of what 
you'd get with an equivalent steady current. 
The pulses arc delivered at up to several 
amps, and the voltage is high enough to en¬ 
sure that the cells will take that much cur¬ 
rent. On my Sony-made. Ricoh charger, the 
charge output is specified at 10V, 1.3 amps. 
So, 1 deduced that the voltage of the battery 
was irrelevant, as long as it was lower than 
10 volts. That turned out to be true. 

But, there’s another important difference. 
Camcorder packs are charged through direct 
connection to the battery terminals. Most 
HT packs, though, have protection diodes 
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by Michael Jay Geier KB1UM 


between the cells and both the quick-charge 
terminals and the slow-charger input jack. 
(The idea is to prevent a disaster at either of 
these entry points because NiCd batteries 
can deliver an enormous amount of current 
into a short) It certainly would be possible 
to make a connection plate of some sort that 
would slide on top of the battery and make 
contact with the directly-connected output 
terminals, but that seemed like a mechanical 
headache; I preferred to go in through the 
slow-charge jack. Could the camcorder 
charger work through the diode? 

Sort Of 

As it turns out. it does work, but with one 
hitch. There’s a circuit in the charger which 
senses when the battery has finished charg¬ 
ing by detecting the slight voltage drop 
NiCds exhibit at the end of their charge cy¬ 
cle. The diode prevents the detection of the 
drop. But. the charger doesn't simply charge 
the batteries into oblivion, as you might ex¬ 
pect. Luckily, there’s also an error-detecting 
circuit which notices that the batteries aren’t 
responding properly. This circuit turns the 
charger off and blinks the charge light to in¬ 
form you that a problem has occurred. The 
result is that the charge still proceeds prop¬ 
erly, and the charger turns off. but the light 
blinks instead of simply going out! Ulti¬ 
mately. it is. as Mr. Spock so eloquently put 
it, a “difference which makes no difference 
at all." Of course, you can avoid this issue 
by making a jig which bypasses the diode by 


connecting to the direct terminals, but I 
haven't found it to be necessary; everything 
works fine as it is. 

Don’t Overdo It 

There’s one last difference between cam¬ 
corder and HT packs which needs to be ad¬ 
dressed. Camcorder packs usually have at 
least one amp-hour (1,000 mAh) of capacity, 
while most standard-issue HT packs are rat¬ 
ed at 600 mAh. Even with the diode in series 
with them, the HT packs will be charged too 
fast with a camcorder charger. The result 
will be overheated cells and possible damage 
ranging from a blown thermal fuse to ruined 
cells. So, I included a I ohm resistor in se¬ 
ries with the pack to limit the charging cur¬ 
rent and slow the whole process down a bit. 
This arrangement works well with my 600 
mAh pack, allowing it to charge, with only 
moderate warmth, in about 90 minutes. If 
you bypass the protection diode, you may 
want to increase the resistor to. perhaps. 2 
ohms or even more. But, if you are charging 
a high-capacity pack with a rating of more 
than 1.000 mAh. you may not need it at all. 
Just don’t try charging a smaller pack with¬ 
out the resistor, or you’ll probably fry the 
battery. 

Building It 

The hardest part of this project is mechani¬ 
cal: How do you hook up to the charger? 
Most of these chargers use a switch which 
starts the charge cycle when the battery is 



Figure I. You ’ll need to gel a dead battery pack for this charger conversion. 





snapped on ihc lop. Consequently, it can be 
hard to get them to turn on with anything 
other than a real battery. The solution is to 
get an old. dead pack and remove the cells. If 
you've had your camcorder more than a year 
or so, you may already have an ailing pack 
you can gut. If not, ask around. Perhaps a 
friend has one. If all else fails, go to any shop 
that services camcorders and. chances are. 
they'll give you one for nothing. I’ve ob¬ 
tained a couple of them that way. the hardest 
part being the explanation as to why I could 
possibly want a dead battery pack! 

Once you have the pack, use an X-acto 
knife to carefully cut it open along the seam 
which runs around the sides. Make note of 
which terminal is positive and which is neg¬ 
ative. either from markings on the outside of 
the case or from the cell connections. Pull 
the cells out and cut them away from the 
connector terminals. Now, hot-melt glue the 
terminal assembly back into the shell so that 
the terminals line up where they originally 
were. Take the 1 ohm, 2 watt resistor and 
connect it to the positive terminal. Bend the 
lead so that the body of the resistor hangs in 
the air and doesn't come in contact with the 
plastic case. Connect about 6 to 8 inches of 
wire to the negative terminal, and the same 
length from the other end of the resistor. Put 
a hole in the top half of the battery case and 
run the wires out through it. Finally, connect 


them to the jack or jig you’re using to mate 
with the HT pack. Be absolutely certain to 
get the polarity right; reversing it will ruin 
your battery and might even destroy the 
charger. Just connect + to +. and - to -. Now. 
close the empty camcorder pack up with a 
thin film of hot-melt glue around the seam. 
Be sure to keep the glue thin so the pack will 
slide onto the charger without impediment. 
That’s it—you've just created your own 
quick and easy video HT charger! 

Using It 

To quick-charge your HT battery, first 
connect it to the jack or jig. Be sure to do 
this before you snap the other end onto the 
camcorder charger, in order to avoid causing 
even a momentary short which the charger 
may not appreciate. Now, snap the dummy 
camcorder battery onto the charger. The 
charge light should come on. If you’re 
charging a standard 600 mAh battery, the 
charge light should begin to blink (or shut 
off if you’ve bypassed the diode) in about 90 
minutes, indicating that the battery is fully 
charged. The battery will be a little warm, 
just as it would be with the factory quick 
charger, but it should not be hot. 

Some Thoughts 

I designed this project around my Sony- 
type charger. It should work with most 


charger brands but, if it won’t work with 
yours, the likely cause is the HT pack’s pro¬ 
tection diode. I tried it with one of those 
“universal” aftermarket chargers, and the 
diode prevented it from working, because 
that unit avoids the use of a starting switch 
by sensing the presence of battery voltage, 
which the diode blocks. Also, if you want to 
use a unit with a “dischaige” function, you 
must bypass the diode for the discharge cy¬ 
cle to work. 

The I ohm resistor gets fairly hot during 
the first part of the charge cycle, and that’s 
normal. I used a 2 watt resistor, but you can 
use a bigger one if you are worried about it. 
But. be certain not to use a wirewound resis¬ 
tor. because its inductance might interfere 
with the pulse action of the charger. Be sure 
to use a non-inductive resistor. 

Finally, don’t try to charge a battery with 
a rating at or near your charger’s output volt¬ 
age. You can't charge a 12-volt battery on a 
10-volt charger! 

I hope you find this project useful. I still 
have my old wall-cube charger, but don’t ask 
me where it is—I think I threw it in a drawer 
somewhere. Once you start quick-charging, 
you’ll never go back to the old overnight 
routine again. There's nothing like having 
your HT back on line only 90 minutes after 
the battery dies. And the best part is. you 
didn’t have to spend big bucks lo do it! BQ 
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Rtty loop 


Number 13 on your Feedback ca 


Amateur Radio Teletype 


Marc l Leavey- M.D, WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

All In all. one ol the most popular 
leatures ol "RTTY Loop" in the past 
lew years has been the accumulated 
programs lor RTTY, packet, and the 
like represented by the “RTTY Loop" 
disk collection. This month, 1 humbly 
present to you. my faithful readership, 
the sixth disk in the collection. 

This disk contains six programs 
which add a wide variety ot leatures 
and functions. 

GRAPHIC PACKET Version 1.61— 
GP161.ZIP 

Graphic Packet is an icon-oriented, 
mouse-driven terminal program that 
runs with TNC soltware such as the 
WA8DED package, or similar. Mouse¬ 
less users can access (unctions 
through hot keys. Up to 10 channels ot 
communication are available, with 
mailbox operation as well. Even a 

small text editor is built into the sys- 

GP requires an IBM compatible 
computer with a minimum ot 512K 
RAM. DOS 2.0 or higher, and an EGA 
or VGA graphics card. A baste version 
is included tor BOSS and higher com¬ 
puters. with a special version opti¬ 
mized for 80286 and above included 


LAN-LINK Version 2.20- 
LL220EXE.ZIP 

In the words of the author, LAN- 
LINK Is a Personal Packet Terminal 
Program for the TNC1, TNC2, KPC-2, 
and. most of all, a smart mullimode 
digital communications controller for 


the KAM. MFJ-1278, and the PK-232. 
LAN-LINK is designed to optimize the 
configuration ot the TNC in each com¬ 
munications mode and to provide 
some smart terminal features, it takes 
advantage ot the extra features of the 
PK-232, made by Advanced Electron¬ 
ics Applications Inc. it is designed to 
allow anyone to use and gel the most 
out ot their packet TNC as well as 

from the PK-232. the MFJ-1278. and 

the KAM tor Morse, ASCII. BAUDOT. 
AMTOR and packet radio communica¬ 
tions without having to keep the manu¬ 
al handy. 

LAN-LINK is a sophisticated pro¬ 
gram. In its basic state it allows you to 
use the TNC in an optimal manner. It 
configures the TNC (it types the com¬ 
mands) for you to maximize the com¬ 
munications efficiency in the commu¬ 
nications mode ot your choice. That 
means, tor example, that when work¬ 
ing packet on HF you need to program 
the TNC parameters to different val¬ 
ues than you would use on VHF to 

significant difference is the length of 
the packet itself: the longer it is. the 
greater the probability of QRM de¬ 
stroying iL This program will adjust the 
packet parameters tor you. 

Since the computer is now in¬ 
volved. other features have been 
added to simplify operation, and sev¬ 
eral features have been automated. All 
these operations are performed using 
menus and function keys, as docu¬ 
mented below. It will take a while to 
learn how to use this program in a 
manner which suits you. Read this 
document and have fun. After all, isn't 
that one of the purposes of amateur 
radio? 


PACKHACK—PACKHACK.ZIP 

Again. I think the author has said it 
best PACKHACK is a program used to 
analyze packet radio activity taking 
place on a specific radio channel. It 
identifies and counts packets from 
each station, and categorizes the pack¬ 
ets into frame types. Generally, only T 
frames contain user information. The 
“RR" frames are Acks, the "UA" frames 
are Acks lor disconnect requests, the 
“D* frames are disconnect requests, 
and the REJ frames are Reject, send 
again requests. See a TNC-U manual 
tor a complete discussion on frame 
types. With PACKHACK you can see a 

list ol stations on the air. and the num¬ 

ber and type ol each packet sent by 
each station. You can see which node 

is most active and if most ot its activity 
is retries or real information. It is inter¬ 
esting to compare the ratio ot I to RR 
frames for different stations, and hope¬ 
fully It will be useful, too. 

PktWin Version 2.1—PKTWIN21.Z1P 

This program is a shareware packet 
TNC controller program lor amateur 
radio. As such, it requires connection 
to a TNC or similar via a serial port. It 
is designed to run under Windows 3.1. 

The program has two main win¬ 
dows. a large receive window, and a 
smaller transmit one. Both are fully 
scrolling, with buffer sizes from IK to 
several hundred kilobytes It has the fa¬ 
cility to both receive and transmit text 
files, with YAPP transfer for binary files 
RTTY Frequency List— 
RTTYFREQ.LST 

This is a little file I picked up some 
time ago. which lists various RTTY sig- 

dated. and many ol the stations may 
have moved on, but it at least gives 
some potential hot spots to listen tor, 
which many of you have asked lor. As 
an aside, I am more than willing to up¬ 
date this list with recent findings, as In¬ 
formation arrives at this QTH. 


TERM Version 2.0—TERM2.ZIP 
TERM Is a simple Interrupt-driven 
communications program written in 
assembly language. II supports up to 
115.2 Kbps. II will delect a 16550A 
UART chip and will use the FIFO 
buffers if one is found. It does not otter 
any binary file transfer protocols. It 
will capture ASCII to a disk tie or to a 
printer. Version 2.0 will now upload 
ASCII tiles. II also will support any 
number ot rows on the screen, but the 
screen mode must be set prior to 
executing TERM. The commands are 
patterned after those ot Procomm 
Plus. Version 2.0 also accepts a 
command line option (/M) that forces 
monochrome display colors. The 
author uses TERM tor packet radio 
and tor accessing host computers at 
work. It is great tor any communica¬ 
tions that do not require binary tile 
transfers. It is small, fast and easy to 

Well, there you have it. Six pro¬ 
grams that run from simple informa¬ 
tion, to a simple terminal, to a com¬ 
plete graphics packet package. And 
all this can be yours by sending me a 
3.5" disk, a self-addressed, stamped 

and $2 in US funds, to the address's! 
the top ol this column. The other five 
disks remain available as well, and a 
listing of all programs available is on 
the disk. Alternatively, just a printed 
listing can be yours by sending me a 
sell-addressed, stamped envelope, re¬ 
questing the latest “RTTY Loop" disk 
collection list. 

I look forward to your comments 
and questions, and am busily look¬ 
ing into some ot your recent ques¬ 
tions lor future “RTTY Loop" columns. 
Keep them coming to me by SnailMail 
at the above address, or Email on 
CompuServe (ppn 75036,2501), Del¬ 
phi (MarcWA3AJR), America Online 
(MarcWASAJR), or Internet (Mar- 
cWA3AJR@aol.com). B 



Direct Digital Synthesizer Kits 

DOS S $149 kit. S209 assembled. 

• 2 Hz to 12 MHz, 2 Hz steps. Sine and TTL. 

• Dip switch or parallel bus controlled. 

• 3‘x4" PWB. Requires+/-5 VDC. 

• 5ppm internal crystal oscillator. 

DOSS PC S249 kit, S399 assembled. 

• 8 bit PC bus version of DDS-3. 

• Sine output to +20dBm into 50 fl. 

• 0-70 dB step attenuator added. 

• Provision for external clock added. 

• V-Basic and C software w/sources. 
DDS-1C $89 kit only 

• 1 Hz to 524 kHz, in 1 Hz steps, sine only. 

• 4’x5" PWB. Requires+/-5 VDC. 

• Dip switch contrail of discrete DDS. 

Call, Write, FAX or e-mail for catalog 
Novatech Instruments, Inc. 

1530 Eastlake Avenue East, Suite 303 
Seattle, WA. 98102 
206 328-6902 FAX 206 328-6904 
e-mail novatech@eskimo.com 
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Carres corner 


tions, unless there is a relatively wide per order from FAR Circuits (18N640 
separation between the cut-off fre- Field Court Dundee IL 60118). 
quencies. Each section is a five-ele- Figure 4 shows one version of the 
ment design with 0.1 dB ripple (more circuit intended for use at the front end 
or less), as defined in recent editions of a high performance AM broadcast 
of The ARRL Radio Amateur’s Handr band receiver that I am working on. 
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Qrp 


Michael Bryce WB8VGE 
•2225 Mayflower NW 
Massillon OH 44646 

Several months ago. I described a 
small QSK module for the Howes 
transceiver. This circuit worked so well 
that I decided to use it in another rig. 
However. I did not want to build anoth¬ 
er one on perfboard. That method is 
line it you only need one or two 
copies. So, this month, here is the PC 
board and overlay for the QSK mod- 

Several items have been changed 
since the circuit came out. First, the 
switching relay is now a sealed multi¬ 
pole jobbie that switches very fast. It’s 
available from Dlgi-Key electronics at 
a reasonable price. Also, there are 
several holes in the PC board for extra 
connections to the +12 volts and 
ground returns. No more running wires 
back to an undersized terminal strip. A 
reverse polarity protection diode and 
fuse has been added as well Every¬ 
thing mounts on one PC board, with 
plenty of room for new builders to 
move around with. The PC board is 
available from FAR Circuits (see the 
Parts List). 

Aside from the relay and the two 
trimmer pots, nothing is especially crit¬ 
ical. You should use your junk box for 
this project. You can assemble only 
the sections you need, without worry¬ 
ing about screwing something up. If 
you don't need the sidetone. then 
don't install those parts. Likewise. If 
you don't need the keying relay. The 
reed relay for the transmitter is an off- 
the-shelf part from your local Radio 
Shack store. Any suitable reed relay 
will work, provided you can get it to fit 

I'll refer you to the original article for 
the ins and outs of the circuit. Most of 
the circuit is very simple stuff to figure 
ouL Troubleshooting should be limited 
to taking voltage reading at the pins of 
the LM324. 

Now, the next time you need a QSK 




Low Power Operation 


board, you have a cheap, easy and 
quick option. 

Junk-Box Filler* 

In the older days of ham radio, you 
could set up a complete station with a 
couple of burned-out TVs. Since 
things have gone totally solid-state. 
I’ve found used TVs to be a rather lim¬ 
ited source of budding material. How¬ 
ever, I received this letter from Neil 
Iverson N7NI. The following Is how 
Nell gets most of his parts tor his QRP 

"A local TV repair shop sets their 
unrepairable TVs outside by the side 
of the shop, and they welcome me to 
pick parts out of them. Note that many 
of the tuners now being tossed out 
have absolutely superb dual-gate 
MOSFETS in both the VHF and UHF 
sections, along with some switching 
diodes and varicaps, too. I bring home 
the whole tuner assembly and careful¬ 
ly lift Out the parts. These tuners are 
varactor-tuned and so there is no shaft 
or knob sticking out from them. 

"Some of the IF strips also use du¬ 
al-gale MOSFETS at 41 MHz. They 
will work great In our QRP projects. 

"Another place to look is at the CRT 
connector. There is usually a small cir¬ 
cuit board there with three video out¬ 
put transistors on it. Sometimes those 
three transistors are suitable for power 
output RF finals in a QRP transmitter. 
You can check their specifications in 
the NTE or SK replacement guides by 
seeing what their replacements will do. 
Here are some common types I've 
found In junk box TVs: 

Type Watts le VcBo Hfe FT 
(MHz) 

2SC1124 10 1A 140 160 120 

2SC1226 10 3A 50 120 150 

2SC1678 10 3A 65 40 150 

2SC1957 0.75 1A 75 90 250 

2SC1959 0.6 4A 70 120 200 

2SC1973 12 3A 65 80 300 

NSDU01 6.25 1A 90 120 200 

039-1 — 1A 90 90 150 


"Some of these video transistors 
have breakdown ratings of 300 volts, 
and pretty good high frequency re¬ 
sponse. They're well worth saving out 
and keeping lor future projects. 

"Another part I watch for are the 
damper diodes. Those have ratings of 
600 volts and higher, usually 1 amp of 
current, and they switch within 200 
nanoseconds. There are also lots of 
small inductors and beads that are al¬ 
ways useful." 

An HW-8 Modification 

Here's a new modification for the 
HW-8 rig. It’s by Robert Walter 
N1EBA. and came to me via Com¬ 
puServe. I hope you enjoy this modifi¬ 
cation. Robert writes the following: 

“Last year I bought a used HW-8 
and after using it for some time, partic- 
ularty on the 80 meter band. 1 became 
annoyed at the constant adjusting ol 
the RF gain control, due to strong sig¬ 
nals. If the signal was too strong one 
would have lo turn the RF gain control 
down, if the signal was too weak, the 
RF gain control had to be turned up. 
This was annoying because In the real 
world radio signal strengths do not re¬ 
main constant. There was never an 
ideal position for this control With the 
RF gain control in its most clockwise 
position on the HW-8 there is a ten¬ 
dency tor the RF amp to overload itself 
or the product detector and audio cir¬ 
cuits. As a result, distortion Is heard. I 
decided to investigate why this was 
happening. 

"After looking at the schematic of 
the HW-8, I discovered that the HW-8 
does not have an automatic gain con¬ 
trol (AGC) circuit I decided to look into 
the possibilities of installing my own 
AGC circuit into my HW-8 and came 
up with the circuit shown. 

"The circuit applies a negative volt¬ 
age derived from the audio output to 
the gate of Q1 of the HW-8. The half¬ 
wave rectifier D1 rectifies the audio 
to produce unfiltered DC taken from 
pin 6 of the audio gain control. This 
voltage Is then filtered by Cl to pro¬ 
duce a negative DC voltage. Current 
is then passed through R2. C2 is then 
charged and discharged by the RC 
constant created by C2 and R3. This 
RC constant determines how fast the 
AGC action will be. D2 ensures that 


the voltage presented to the gate of 
Q1 never goes positive more than 0.6 
volts. SI is used to bypass the AGC 
circuit altogether, if you want the op¬ 
tion of no AGC. I found that the AGC 
circuit may not be necessary on higher 
frequency bands. Most of the parts 
values were determined by what I had 
available at the time. Other values 
may be used to optimize the circuit 
for personal preferences. In addition, a 
variable resistance may be used at 
R3 to change the RC constant, there¬ 
by changing the action of the AGC 
(faster or slower). Other configurations 
are possible as well. I chose to keep 
my circuit as simple as possible. I also 
increased the receiver sensitivity 
slightly by replacing Q1 with a 
2N4416. A 2N4416 has a higher 
transconductance than the MPF105. 
Changing Q1 is optional. 

"I mounted all components on a 1 x 
2 piece of perfboard and glued the 
board with silicone sealer to the interi¬ 
or of the chassis. To connect the cir¬ 
cuit to the HW-8, disconnect the 
ground side of R5 in the HW-8 and 
connect the output of the AGC circuit 
to R5. Connect the Input of the AGC 
circuit to pin 6 of the AF gain control in 
the HW-8. I attached SI through the 
extra holes of the connector on the 
rear of the HW-8 since I didn't want to 
alter the cabinet Connect the ground 
of the AGC circuit to the chassis ol the 
HW-8. 

"I found having an AGC circuit on 
my HW-8 handy when working signals 
on the 80 meter band. It can be tricky 
at times to copy code with signals 
varying all over the place, especially If 
one cannot concentrate, like myself, 
because of other distractions. This cir¬ 
cuit will be beneficial where an extra 
hand may not be available." From 
Robert Walter N1EBA, Waterford, 
Connecticut. Prodigy SDMT67A, Com¬ 
puServe 72614.3270. 

HW-9 Modification 

Have you picked up an HW-9 late¬ 
ly? Can’t seem to figure out why it 
seems to work great on some bands, 
but plays dead on another? Weil, the 
trick may be as simple as a mistuned 
stage. After checking out the switch¬ 
ing diodes for each bank oscillator, be 
sure you have the slugs In the proper 
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place as per the manual. You can 
have more than one peak in some ot 
the coils. This taise peak will prevent 
the rig from operating on one or more 
Bands. Also, while you're checking out 
the cans, be sure you have the IF 
coils adjusted properly. The HW-9's 
receiver can easily go into oscillation 
it the IF coils are misaligned. A lot ot 
white noise in the receiver is a dead 
giveaway that something is out of 
whack. 

Modifications like these are avail¬ 
able from the HW-8 Handbook, At 
S11 a copy. I'll ship you out one and 
even throw in the shipping cost. My 
address is at the beginning of this 


The QRP ARCI 

As ot this April, I've taken over the 
job of membership person. If you 
would (ike to join the QRP ARCI. send 
SI 2 for new membership. It you would 
like to renew your old membership, 
the cost is S10. If you have not been 
active on the HF frequencies in the 
past, but were a member way back 
when, you stilt keep your old QRP 
number. It giant Iranian goat-eating 
cockroaches got the best of your 
membership certificate, for S2 you can 
get a replacement from me. If you just 
want some more information about 
QRP ARCI. I'm the guy for that, too 
The PR package is S2 which includes 
a copy ot The Quarterly. ES 
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Hams with class 



Carole Perry WB2MGP 
Media Mentors. Inc. 

PO. Box 131646 

Staten Island NY 10313 0006 

NASA Follow-Up Activities 

At the end ol every term I have the 
children in my sixth, seventh, and 
eighth-grade ham radio classes sum¬ 
marize the units that they enjoyed 
most. With very tew exceptions, the 
children pick the unit on "Space Travel 
and Communications" amongst their 
best-loved experiences in class. 
Speaking with astronauts on the radio, 
following the SAREX (Shuttle Amateur 
Radio Experiment) program, having a 
chance to view a shuttle launch in per¬ 
son. and having your personal ques¬ 
tions answered by a human being who 
has been in space, are obviously glam¬ 
orous and exciting experiences for 
youngsters. Because ol the motivation 
generated by these unique adventures, 
the kids are very interested in all the 
follow-up activities as well. Always re¬ 
member that as an instructor or teach¬ 
er in a classroom, the single most im¬ 
portant thing you do is to motivate ev¬ 
eryone so that they will be receptive to 

The following activities are suggest¬ 


ed by the NASA Resource Centers tor 
Teachers. I incorporated them into my 
unit on space, and the kids really loved 
doing them. 

One ol the biggest fascinations the 
children have is with the spacesuit. 
Shuttle suits are worn only when it's 
time to venture out ol the spacecraft. 

fortable shirts and slacks, or coveralls. 

Fully assembled, the shuttle EMU (Ex¬ 
travehicular Mobility Unit) becomes a 
nearly complete short-term spacecraft 
for one person. It provides pressure, 
thermal and micrometeoroid protec¬ 
tion. oxygen, cooling water, drinking 
water, food, waste collection (including 

carbon dioxide removal), electrical 

power, and communications. 

The EMU lacks only maneuvering 
capability, but this can be added by 
fitting a gas-jet-propelled Manned 
Maneuvering Unit (MMU) over the 
EMU's primary life-support system. On 
earth, the suit and all its parts, fully 
assembled but without the MMU. 
weighs about 113 kilograms (about 
248 pounds). Orbiting above earth, it 
feels as if it is weightless. It does, how¬ 
ever. retain its mass in space, which is 
felt as resistance to a change in mo- 


Activity One: Spacesuit Mobility- 
Bending Under Pressure 

Objective: To compare the ability ol 
inflated balloons to bend In an analogy 
to the arm ol a spacesuit. 

Materials: TWo long balloons, three 
plastic bracelets, metal craft rings or 
thick rubber bands. 


Procedure: Step 1. Inflate one bal¬ 
loon fully and tie it. 

Step 2. Inflate the second balloon, 
but while It Is inflating, slide the 
bracelets, cralt rings, or rubber bands 
over the balloon so that the balloon 
looks like sausage links. 

Step 3. Ask the students to com- 


A NO-RADIAL VERTICAL 
THAT COVERS 80 OR 75 METERS? 

THERE’S ONE NOW! 

No. we won’t insult your intelligence by telling you that it’s a 
“halfwave" or that ANY vertical will operate more efficiently without a 
good radial system than with one; it certainly won’t! If you want 
expensive fairy tales talk to our competitors! If, however, you’ve no 
room for even the smallest radial system just install the most efficient 
multiband vertical in the business, the HF9V-X. over our counterpoise 
kit. You’ll not only save a tidy sum but you’ll work DX that the shorter 
and more lossy no-radial "halfwaves" can’t touch because both the 
HF6V-X and HF9V-X use longer active element lengths for higher 
radiation resistance and greater efficiency on more bands than any of 
the so-called halfwaves. Ask for our free brochure for complete specs 
on all Butternut models and receive technical note DLS-1 "Dirty Little 
Secrets from the Antenna Designer’s Notebook") that shows you how 
to calculate the probable efficiency of any vertical antenna using the 
manufacturer’s own specs so you won’t have to learn the truth the 


hard way! 

liluT 1: 


Model CPX counterpoise kit for Butternut models 
HF9V-X, HF6V, and HF6V-X; substitutes for ground or 
elevated radials. Self-supporting tubing bolts onto 
base of antenna. Mast not provided. 

BUTTERNUT ELECTRONICS CO. 

P.0. Box 1234, Olmito, TX 78575 (210) 350-5711 


1 C.P.I. t 

[Dealers for Kenwood, Yaesu, Icom, 
Cushcraft, AEA, Kantronics, 
Bencher, Diamond, Astron, MFJ, 
|Hustler, Ameritron, Larsen, ARRL, 
and more... 

Service is also available. 


(801) 567-9494 - (800)942-8873 
7946 South State Street 
Midvale, UT 84047 


CIRCLE 1S6 ON 


JURASSIC REPEATER 

llien fasl forward to 1994 , 

• Add A Digital Voice 

Messaging System To 'V'p 
Your Repeater *' " 

• Leave Voice Messages For Each Other 

• Get Packet Cluster Info In Voice 

• Schedule Voice Announcements 

• Computer Board And Software $259 
Call Toll Free For Info Package 
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here is the next generation Repeater 

MARK 4CR A 


The only repeaters and controllers 
with REAL SPEECH! 


No other repeaters or controllers match 
Mark 4 in capability and features. That's 
why Mark 4 is the performance leader at 
amateur and commercial repeater sites 
around the world. Only Mark 4 gives you 
Message MasterTM real speech • voice 
readout of received signal strength, 
deviation, and frequency error • 4- 
channel receiver voting • clock time 
announcements and function control • 7- 
helical filter receiver • extensive phone 
patch functions. Unlike others, Mark 4 
even includes power supply and a 
handsome cabinet. 

Call or write for specifications on the 
repeater, controller, and receiver winners. 


MICRO CONTROL SPECIALTIES 


Create messages just by talking. Speak any phrases or 
words in any languages or dialect and your own voice 
is stored instantly in solid-state memory. Perfect for 
emergency warnings, club news bulletins, and DX 
alerts. Create unique ID and tail messages, and the 
ultimate in a real speech user mailbox — only with a 
Mark 4. 






































































two, to fix yourself on a map using 
satellite multilateration when you are 
on the ground. If you are airborne, a 
four-satellite fix is needed to find your 
position and altitude. Details of the 
GPS system and available GPS re¬ 
ceivers have been published widely, 
so there is no need to give the whole 
story here. For a good GPS overview, 
pull out your July 1994 issue of 73 and 
read the articles by WA4BLC and 
WB6NOA, beginning on page 10. 

Mapping the Fleet 

In addition to knowing your own co¬ 
ordinates, it is often just as important 
to track the positions of other moving 
things. For example, a police dispatch¬ 
er who knows the exact location and 
status of each squad car can rapidly 
determine which one is able to re¬ 
spond most quickly to an emergency 
call. So why not put a GPS unit in 
each cruiser, hooked to the officer's 

tal data with each transmission or up¬ 
on command, giving the unit's position 
to the dispatcher’s computer? A few 
commercial companies now offer 
tracking systems like this to govern¬ 
mental agencies, perhaps one in your 

It is possible that ham operators 
were first with the idea of building a 
network of moving position-squawking 
transmitters. At least one ham has 
been experimenting with the concept 
for over 12 years. He is Bob Bruninga 
WB4APR, whose comprehensive 
shareware tracking program is called 
Automatic Packet Reporting System 
(APRS). 

In its simplest form, APRS is just a 
mapping program. All stations in an 


APRS network transmit their exact lo¬ 
cations at regular intervals. Fixed sta¬ 
tions beacon occasionally, while mov¬ 
ing stations beacon more often, de¬ 
pending on their speed. APRS- 
equipped stations receive the packets 
and display all station locations on a 
map of appropriate scale. Stations can 
send additional information, such as 
course, speed, weather, and RDF 
bearings, for processing by APRS. 

"As an early packet radio user, I 
was involved in putting up digipeaters 
and building the network around here," 
says Bob. “The graphical representa¬ 
tion of net stations was always the 
question. The early maps of digis, 
nodes, and BBSs were manually 
drawn and always out-of-date. 

"Once I saw GPS gear coming out,” 
WB4APR continues, “I had a reason 
to sit down and write a program to au¬ 
tomatically display station locations, 
even if they are moving. The biggest 
hump was deciding what I was going 
to use for on-screen maps. I talked 
with people who worked at the geolog¬ 
ical survey and people who were in¬ 
volved with software, to see if anyone 
could Identify a commercial program 
that drew maps, but also gave you, as 
a programmer, a hook to use in your 
application. 

"After three or four years, I got tired 
of waiting for cheap commercial maps 
and developed my own strategy. The 
beauty of it is that it doesn’t belong to 
anybody else. The maps that we hams 
draw, we own. We don't have to pay 
royalties to anyone. The commercial 
digital map companies not only want¬ 
ed royalties for the data, but also want¬ 
ed royalties for every copy of every 
map. That would just not work In the 


ham community. APRS mapping is 
done in a way such that anyone can 
use a text editor to create maps.” 

For a network of marathon check¬ 
points on 2 meter packet, a street map 
or a special course map is used by all 
APRS stations. For a wide area opera¬ 
tion on HF, such as a boat race, a map 
of all or part of the USA is just right. 
Since all beaconed coordinates are in 
degrees and minutes of latitude and 
longitude, it is not required that every 
station's display use the same map 

Coordinates of moving stations are 
most easily captured by connecting 
the station's APRS computer to a GPS 
receiver's NMEA-0183 data output 
port. It no GPS unit is available, the 
user can enter coordinates on the 
computer keyboard. An object to be 
tracked does not have to have a com¬ 
puter hooked to the transmitter. To au¬ 
tomatically beacon to the network, all 
that is required is a packet node con¬ 
troller, transmitter, and GPS receiver. 
PacComm Packet Radio Systems 
sells integrated TNC/GPS sets, ready 
to connect to your transceiver. 

To demonstrate APRS tracking, 
WB4APR and other members of the 
US Naval Academy Radio Club fol¬ 
lowed the progress of the game ball 
for the 1992 Army/Navy game on its 
traditional 128-mlle relay run from An¬ 
napolis to Philadelphia. All the bea¬ 
coning equipment fit inside the helmet 
of the midshipman carrying the ball. 
The chase vehicle contained a digi- 
peater to relay data to a network of 
APRS-equipped packet stations dis¬ 
playing the ball's progress to specta¬ 


tors and officials along the route. 

Unlike other packet networks such 
as DX Packet Cluster, where all sta¬ 
tions maintain a connection with the 
host, all APRS reporting is done with 
unconnected information (Ul) frames. 
An unlimited number of stations can 
contribute information to the network 
simply by transmitting the data. If 
course and speed information for an 
object is sent along with the time of 
observation, APRS will dead reckon 
the predicted position of the object 
thereafter, upon command. 

Bob and others have been industri¬ 
ous map-makers. Much of the world is 
now digitized. In addition to world and 
USA maps, there are regional maps, 
state maps, local street maps, and avi¬ 
ation sectional maps. As a result, you 
will need a fast modem to download all 
APRS files. It takes a high-density 
diskette to hold them in compressed 
form. After unzipping, the complete 
program, maps and sample/demo files 
require about 2 MB of hard drive 

WB4APR's program supports CGA, 
VGA and EGA graphics and runs in 
color on all popular PC, XT, and AT 
computers. That’s great for the well- 
equipped shack, but you don’t need an 
expensive machine to get going. The 
latest APRS505E.EXE file is only 
280K, and maps are less than 20K 
each. For my mobile experiments 
(Photo A), I use a rudimentary Toshiba 
T1100+ laptop, which has an 8086 
processor, 640 KB memory, and one 
working 720K floppy drive. It's slower 
and the number of available maps is 
much smaller, but it Is fine for portable 
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USE STATUS 


Add a QMS Antenna Tuner System to your SSB. 

$ 895.00 

The QMS is an SGC Snanwier' automatic antenna coupter. as SG-3CG extended full 
range antenna, and the special exterior—witetproof— mounting package, all in one. 


The QMS is that large box strapped to the 
side. We admit, at first glance it looks a littlf unusual. 

“ But once you use it, you'll 
find an, almost unbelievable 
jump in reception and 
transmitting range $-20 
db). The QMS makes a 

I 

itwith a\ ' 
cutting edge SGC HF-SSB 
and it will blast holes 1 
through major mountain' 
ranges and probably somb 
laws of physics. Power and 
focus are everytjtaig in 
HF-SSB ham r^s. Buy 
this and owtr the' 




_tfMADEI 

NO-COMPROMISE IliSj 

1*59-7331 COMMUNICATIONS v "" ] 




























































































62 73 Amateur Radio Today • October, 









































am Number 22 on your Fee< 

Above & beyond 


VHF and Above Operation 


C. L. Houghton WB6IGP 
San Diego Microwave Group 
6345 Badger Lake Ave. 

San Diego CA 92119 

VHF/UHF Microwave 
Frequency Counters 

Last month I covered Loran and 
some of Its attributes, namely the cali¬ 
bration of frequency standards, or the 
internal calibration oscillator of your 

cover the various surplus counters that 
are available. Both inexpensive new 
counters and surplus units can be a 
problem from a calibration standpoint. 
It can be an uphill battle to maintain a 


. 






































































ders only): Digimax, 800-854-1566, my workbench, both from Digimax. keep others in operating condition. The format is different and so is the 


High Performance 
PacTOR / AMTOR 


Use an ordinary RTTY terminal unit such as 
CP-1, CP-100, TU-170, ST-6, ST-5000, ST-6000, etc. 
with G4BMK’s BMK-MULTY software running in your 
IBM-PC or compatible for performance superior to a 
TNC. Version 3 has a multipath compensation feature 
not found in other Pactor implementations. (While a 
TNC is not needed, we do have an adapter for PK232.) 

Detailed literature upon request. Prices: 

Base communications package with AMTOR, RTTY, 
CW and QSO/callsign logging database $95. 

Base + PacTOR $145. 

Extended audio package adds Audio Spectrum 
Analyzer, HF WEFAX and SSTV reception. Base + 
Extended $140. 

Base + Pactor + Extended $175. 

Pactor alone $50. PK232 Adapter $49. Shipping $3. 
VISA / MasterCard Accepted 

Amateur callsign required with order. 

Please state 3V2 or 5V4 inch disk preference. 

SPHERETRON / Schnedler Systems AC4IW 
P.O. Box 5964 

Asheville, NC 28813 (704) 274-4646 
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i your Feedbacki 


i Start? 


Ask kaboom 


Michael J. GeierKBIUM 
cfo 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 


Your Tech Answer Man f" ? dBli * ed r '° r *** scope? , 

If you ve ever worked with a signal 
which had lots ol features between its 
can overtap in function. Heck. I've de- periodic points, such as a TV signal or 
signed things as disparate as a pres- tfigital pulse bain, you know how bus- 

sure switch and an ultra-sensitive ca- lralin g it can be to see the feature you 

pacitance detector, both using the same want when it's somewhere down in the 


So. how do you get started? Well, 
give some thought as to what kinds of 
signals you want to delay. If you're 
mostly interested in video, you have 


daring around in DC level) and a s; 
separator. There are specialized ch 
which will do those things for you. 


ID-8 Automatic Morse Station identifier 


Programmable Features 




VIDEO SYSTEMS 

MINI-CAMERA 

Size: 1x1x2 in. Weight: 2.5 oz. t-E-P 
Power: 7-l4V/80mA. Sens: 2 lux @ fl.8 
Lens: 3mm, 4mm. Output: NTSC @ IV. 

The camera has been used in: ATV, Security 
and Surveillance, R/C airplanes and Robots! 
$269 +s/h 

TRANSMITTER, 434MHz. 

ATVM-70, a 80mW. Mini-size 1x1.3 in., 2 5 oz. 
Power: 7-9.6V/80mA. 

$129 +s/h Satisfaction 

Guaranteed! 


DOWN-CONVERTER 

For 434 MHz. Low noise 
MOSFET front-end for 
greater sensitivity. Output 
on TV channels 3-4. 

$89 +s/h 


Order Now, 
from stock! 
(800) 473-0538 

or (714) 957-9268 
for technical 
information. 


MICRO VIDEO PRODUCTS 

1334 S. Shawnee Drive, Dept H 
Santa Ana, CA 92704-2433 


I READER SERVICE I 




I READER! 





















































” Plots Input and Output Impedances, 
t. *" Phase and Group Delay. Covers 0.001 Hz to 

:::__L. »10GHz. Runs on PC/XT/AT/286/386/486 

1 --' • r ~~- with EGA or VGA displays. _ 

For information write, fax or call: 

Number One Systems 

REF: 73, 1795 Granger Ave., Los Altos, CA94024 
(415) 968 9306 

VISA and MasterCard welcome. 


TVC-4G 
only $89 

SEE THE SPACE SHUTTLE VIDEO 

Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO's tuned to 
Spacenet 2 transponder 9 or weather radar during signifi¬ 
cant storms, as well as home camcorder video. If it's being 
done in your area on 420 - check page 501 in the 94-95 
ARRL Repeater Directory or call us, ATV repeaters are 
springing up all over - all you need is one of the TVC-4G 
ATV 420-450 MHz downconveters, add any TV set to ch 2, 
3 or 4 and a 70 CM antenna (you can use your 435 Oscar 
antenna). We also have ATV downconverters, antennas, 
transmitters and amplifiers for the 400,900 and 1200 MHz 
bands. In fact we are your one stop for all your ATV needs 
and info. We ship most items within 24 hours afteryou call. 
Hams, call for our complete 10 page ATV catalogue. 
(818) 447-4565 m-f 8am-5:30pm pst. Visa, MC, COD 

P.C. ELECTRONICS Tom (W60RG) | 

2522 Paxson Ln Arcadia CA 91007 Maryann (WB6YSS) 
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ba Number 24 on your Feedbacl 

73 INTERNATIONAL 


Arnie Johnson N1BAC 
43 Old Homestead Hwy. 
N. Swanzey NH 03431 


very brief. Already on tap for next 
month is more news from China. Hong 
Kong, Israel, and the Philippines, and 
who knows what else will show up in 

This month marks David Cowhig’s 
final good-bye to Okinawa. As men¬ 
tioned Iasi month, he will reside in Tai¬ 
wan after a deserved break in the US. 
Note his new address, which will also 


Father Apollo of Mount Alhos, Greece. 
I wish to share it with other readers of 
your column. He is back on the air af¬ 
ter one year of humble silence! Too 
bad he never resolved his famous 
grievance with the ARRL in some 
meaningful and civilized fashion. I 
might see him in person this coming 
fall, with more news and pictures. I 
wish him all the joy in his radio hobby 
“Dear DX friends: It’s been over two 
years since Mount Athos went off the 
air as a protest to ARRL. which, de¬ 
spite the evidence we provided and 
despite our efforts, finally recognized 
and approved the illegal transmissions 
of DJ6SI Baldur Drobnica. from Mount 


N2CQR/HI8 


DOMINICAN 

jggig., 

REPUBLIC 

ml, m 

* 

! ' W 

*» 

Jjt* ' •• ^ ’kj 



73 

BILL MEARA 


rox copy of the license. I would bi 
spy to do so. Dave is the first U.S 
srator to be licensed and he hold: 
i calls Of TL8IM, KH2AD, KC9IM 
3 YB0AIM. I will be handling QSL: 
for Dave during his stay in Baku, which 
will end in approximately 18 months. 
Look for Dave on 20 meter phone, and 
hopefully on the WARC bands also. 
Thanks and 73, Howard Barbrey. 
Brazil QSL Manager List from 
Ronaldo Bastos Reis PS7AB: For 
those of you who need an extensive 
QSL Manager List of Brazilian hams [5 
pagesj, please send US$1 or 1 IRC to: 
Ronaldo Bastos Reis PS7AB, PO Box 
2021, Natal, RN, 59094-970, Brazil. It 
is published in July and December. 

Mount Athos Letter from Watery 
Sawka KB2FIV: Last week I received a 
tetter from my friend SV2ASP/A, a.k.a. 


God Bless You, SV2ASP/A Apollo 
Monk." 

Switzerland From the International 
Telecommunication Union (ITU) 
Newsletter: The European Radiocom- 
municalions Committee (ERC) of the 
European Conference of Postal and 
Telecommunications Administrators, 
the regional telecommunications orqa- 


spread to the ends of the earth. 

And this, despite my justified 
grievances toward ARRL, which, as if 
what happened with DJ6SI was not 
enough, recently tabled a proposal to 
expel Mt. Athos from the DXCC list. 

But ARRL ignores the fact that Mt. 
Athos is the continuation and survival 
to this day of the Byzantine Empire. 
Despite the fact that it is under the ju¬ 
risdiction of the Greek State, it has its 
laws as it is a self-ruled part of it. This 
privileged status of Mt. Athos has 
been officially adopted by the Euro¬ 
pean Community, while the undis¬ 
turbed continuity of its unaltered life 


SV&flJSPM 



try willing to apply the recommenda¬ 
tion to operate their amateur stations 
durtng short stays in a CEPT country 
that also applies the recommendation 
without any further formalities. Three 
non-CEPT administrations have al¬ 
ready joined this process, known as 
the CEPT radio amateur license. 

In a new development, the ERC at 
its March 1994 meeting in Cyprus re¬ 
vised CEPT Recommendation 61-02 
on the Harmonized Amateur Radio 
Examination Certificate. Again, non- 
CEPT countrtes can also participate in 
this regulatory process. This will per¬ 
mit radio amateurs holding an ap¬ 
proved certificate to obtain without fur¬ 
ther examination an amateur license in 
any CEPT country in which they are 
resident and which has implemented 
Recommendation T/R 61-02. 

Any ITU Member administration 
can, subject to the successful comple¬ 
tion of the process, participate in Rec¬ 
ommendations T/R 61-01 and T/R 61- 
02. If further information is required 
please contact: European Radiocom¬ 
munications Office, Holsteinsgade 63, 
DK-2100 Copenhagen (Denmark); Tel: 
+45 35 43 24 42; Telefax: +45 35 43 


UU5JK: I have known your 73 maga¬ 
zine for a very long time since I’ve 
been licensed, and I was glad when I 
found your February 1994 issue here 
in Ukraine, an old and nice acquain- 


the callsigns for the different indepen¬ 
dent countries of the ex-USSR, and 
Ukraine has now US, UR, UT, UU, UX, 
and UY prefixes, with the numbers 1 - 
0. The Crimean region, where I live 
(Oblast 067 for W-100-0 awards), uses 
the prefix UU. 

I send greetings to all hams and 
hope to make contact with them in the 
future. All letters and QSLs will be an¬ 
swered. 

Best wishes from Ukraine, Boris 
Chuistov UU5JK. PO Box 20, Yalta, 
Crimea, 334200 Ukraine. 

DOMINICAN 

REPUBLIC 

Bill Meara N2COR/HI8 
Unit 5510 
APOAA 34041 
USA 

Packet N2CQR @ 
HI8WR.SD.DOM.CAR.NA 

Greetings from Santo Domingo! I 
have no central theme for this dis¬ 
patch-just some “odds and ends” 
from HI8. 

When I got back into ham radio last 
year, I decided to earn my spurs and 


Santo Domingo. I soon discovered 
that finding components here can be 
challenging and fun. There is only one 
Radio Shack outlet in Santo Domingo, 
and it is very lightly stocked, so a ham 



























































King St., Suite 200, Alexandria, VA 
22314; (703) 739-8900. 

This week I say good-bye to Oki¬ 
nawa, Japan, after partying vigorously 
with many of my JS6 friends. My two- 
year stay in this borderland between 
China and the main islands of Japan 
has been great fun. The great 
Japanese writer Oe Kenzaburo, author 
of Okinawa Notes, has said that the 
warmth and positive outlook on life of 
the Okinawans he experienced for 
three years 20 years ago transformed 
him and made him “Okinawa sick" for¬ 
ever after. The Okinawan traditional 
sayings “inochi du takara" (life is a 
treasure) and “ichari ba chode" (to be 
like brothers and sisters from the first 
meeting) give an idea of this Oki¬ 
nawan outlook on life. My JS6 ham 
friends and many other Okinawan 
friends have helped me understand 
how Oe Kenzaburo feels about Oki¬ 
nawa and how I too have become "Ok¬ 
inawa sick.” 

PEOPLES 

REPUBLIC OF CHINA 

Rick Nui BZ1QL 
Room 316 Building 25 
Tsinghua University 
Beijing 100084 
People's Republic of China 

Both my club and l wholeheartedly 
appreciate the 73 magazine's reprint 
of our China Ham News bulletins. With 
no 2 meter packet net in the Beijing 


area, SB this WW is not a breeze, i 
have been very grateful for the relay 
help offered by JA5TX, KE7XO, 
WA8DRZ, VK2AGE and many other 
BBS gateways. Please go ahead, gen¬ 
tlemen, as the world needs to know 
about modem China. TUI 

National ham exam: The first-ever 
Individual Amateur Radio Operator's 
License exams were scheduled to be 
held July 16 and 17 in up to 26 cities 
nationwide. Organized and processed 
by the Chinese Radio Sports Associa¬ 
tion (CRSA), the tests cover five differ¬ 
ent categories: 1. V/UHF Class 3 
(CW/SSB); 2. V/UHF Class 3 (SSB); 
3. HF Class 3 (CW/SSB); 4. HF Class 
3 (SSB); 5. Class 4 (SWL). Different 
requirements exist for different class¬ 
es. Some of the contents of these ex¬ 
ams are radio regulations, communi¬ 
cation procedures, radio fundamen¬ 
tals, hamspeak, international phonet¬ 
ics and Morse code TX/RX. 

TUARC on CCTV TUARC was 
again on television May 29 in one of 
China Central Television’s most popu¬ 
lar programs, “Studio 12." The show 
was about 10 recently-elected Student 
Elites of Tsinghua University where 
Rick, the TUARC Public Relations 
Manager, was one of them. Welcomed 
by an audience of millions, especially 
young men and women, “Studio 12" 
broadcast all Ihroughout China every 
Sunday evening during the golden 
time slot 2125-2200, focusing on eco¬ 
nomic reforms, national policies, social 


phenomena, youth problems and other 
sorts of current affairs. 

“CQ Taiwan” report A TUARC ar¬ 
ticle written in English was translated 
into Chinese and got published in the 
February issue of Taiwan’s CO Ama¬ 
teur Radio magazine. As many as 13 
photographs accompanied the article, 
showing the BY1QH QSL cards, the 
Tsinghua University campus, and what 
the club has been doing during the 
past one year. Thanks to Bear 
BV2WC, the CO editor, for all his ef¬ 
forts. We also compliment him on his 
excellent interpretation. 

Yet another quad If everything 
goes OK, a booming signal on the 
three WARC bands will have appeared 
early in June through our newly de¬ 
signed and erected 2-el cubical quad. 
Dieter prepared all the cables, wire 
and a lovely switch box with four 
red/green LCDs on it, while Sean was 
in charge of the entire project. Mike 
and Henry cleaned and painted the 
steel frame. Mark and Gray measured 
and cut the bamboo. John drilled eight 
holes on the angel iron, Will bought 
some other hardware—it is teamwork 
that counts. Planned date for installa¬ 
tion was June 5. 

CQ WPX test As a Single Single 
Low Power contestant, Rick BZ1QL 
took part in the CQ WPX CW Contest 
with the dub call on May 28 and 29, 
operating DJ7BU’s Kenwood 440S in¬ 
to a 4-el 20 meter monoband yagi 
fixed north. A lot of fun. Europe has 


been fairly easy to work with, not to 
mention Japan, while there’s not much 
propagation from stateside. By this 
time next year there will have been a 
good number of BGs and BAs coming 
out in China so the world is going to 
enjoy more unique prefixes from BY 

China on OSCARS Klaus DJ3NY 
and Sean BZ1LUV set our FT-726R to 
145.812 but nothing was heard when 
AO-13 was overhead. The German 
OSCAR enthusiast, currently traveling 
in China, visited TUARC and helped 
us check the satellite ground station 
on May 29. A longtime chap of Dieter 
DJ7BU's, Klaus brought some N-type 
connectors to the club during this trip. 

Rotor report The very last packet 
message from Presley N5VGC in¬ 
formed us that the needed parts for 
our broken CDE HAM IV rotor had 
been on their way to Beijing from Dal¬ 
las. With fax, packet radio and airmail 
involved, our cowboy pal did us a 
great favor one more time. When we 
get the rotor repaired, hooked up and 
running fine, we'll turn it directly to 

TUARC can be reached via any of 
the following paths: 

Digital: BY1QH @ JA5TX.JPN.AS 

Internet: Contact gateway_re- 
quest@Arasmith.COM 

Airmail: Rick Niu, Public Relations 
Manager TUARC, Room 316 Building 
25, Tsinghua University, Beijing 
100084, People's Republic of China. Q 



BayCom 
Modem 

Low Cost Packet 
for PC / Clones 

Features: SoftwarebasedPACKET that makes your 

serial port to RIG. Watchdog timer & reed relay PTT 
standard. Operates from 12VDC@ IjMma, waHpower 


-Digicom > 64 Modem- 


.$59.95 Enclosura 

St Tasted Board_ 

It Tasted in Box 



PORTABLE QRP CW TRANSCEIVER 



selectable. Can'be connected to the battery 
Indeflnately, will^not overcharge. Weighs 2 pounds 

enclosure Included in kit. 

Complete Kit Only.$59.95 

Assembled & Tested .$79.95 


Lowed! CA Residents add 7.75% sales tax. S&H: $5.00 (insured). Foreign orders VISA 

I_J add 20%. For more info or price list; send legal size SASE (52e) to: 

A&A Engineering 2521 W. LaPalma #K • Anaheim, CA 92801 • (714) 952-2114 


LINUX 

Unix for your PCI 
•Slackware Pro. 2.0 $47.” 

•Yggdrasil Plug and Play $37.” 
•InfoMagic July $19." 


•Installation and Getting Started 
M.Welsh $12.” 

•Linux Bible; all the Linux Doc 
Project text 720 pages $34.” 

A pplications: 

•SWiM: motif for Linux, *BSD* 
•Accelerated X: fast x server. 
•Crisp: GUI wp-like editor 
•Rdb: relational database. 

Other CP's: 

•QRZ Ham Radio $19.” 

etc..., call for free catalog. 

ACC Bookstores 
1-800-546-7274 

email: info<§>acc-corp.corn 


>N READER SERVICE CARD 
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Wci/CP jgav flic trees seem to have some sort of aware- only about 10% ot which seems involved Instead ol ri 

1,,e ness in that they light back with chemi- with the blueprints tor the current model and trying to di 

Continued from page 4 cals when they are attacked. Apparently human being. They also don't have a should admit l 

lists. And scientists have a giant prob- it doesn’t take a brain tor something to clue as to how memory works or how some things wi 

tern coping with the concept ol life. have awareness. Awareness, whatever it we can retain memories lor a liletime and do what wi 




issue of Radio Fun so we’ll have some available for 
those needing back issues. Not wanting to disappoint 
anyone, I always print a few too many. The result is 
that I’ve got stacks of back issues around here which 
will be of much more value if I can get them into the 
hands of readers. 

How'd you like to set up a table and sell back issues 
of Radio Fun for 250 each? Or, if you are feeling real¬ 
ly generous, you can give ’em away. Here’s the deal. 
Just for the cost of packing and shipping I’ll send you 
a bundle. The magazines are free. How many can you 
use? 250? 500? 

Your cost for a box of 250 assorted back issues is 
S20. Let’s see, if you sell ’em for only a quarter 
apiece you’ll bring in $62.50. Pretty good deal. 500 is 
twice as good. Heck, that’ll buy a nice antenna. 

Contact 73 Hamfest Premium, 70 Route 202 North, 
Peterborough NH 03458; or telephone (603) 924- 
0058 and ask for Harvey Chandler. 


ness developed. Ol course it had to. oth¬ 
erwise we wouldn't be able to hold our 
ground in the eternal light tor tile. 

Every plant and animal has to Tight 
on some level tor food and the ability to 
reproduce. Plants do it slowly and man 
more quickly, with guns and bombs. 
Awareness is necessary lor life. Bui how 
did it develop? And what is it? 


Once we recognize that conscious¬ 
ness is something separate from the 
physical body, we open a very messy 
door. Then we can no longer categorical¬ 
ly deny the existence ol non-physical 
phenomena. Once we open this can ol 
worms we're dealing with what are often 
non-repeatable experiments. Worse, 
since this is a fuzzy area, it's alive with 
con artists. In the medical field we have 
quacks, both well-meaning and merce- 


ing reports on them. I even attended a 
Mensa-sponsored conference where 
Mensa research teams reported on 
their amazing success with getting 
people to see what was in a basket 
hanging up near the ceiling — when 
not even the experimenter knew what 
was in It. The only way to avoid confu¬ 
sion once you get into the non-physical 
is to just reluse to believe anything, no 
matter how well researched. Fortunate¬ 
ly. many people (including scientists) 


membered a previous tile in good detail 
and checked up on it. It's a Fireside 
Book. $10 in paperback. There are a 
bunch ol good books on reincarnation. 
Two in pocket books are by Michael Tal¬ 
bot and Edith Fiore. 

Psychologists frequently find their pa¬ 
tients suddenly recalling a past life when 
under hypnosis. When I was working as 
a professional psychologist I often found 
there were present-life problems that 
could only be resolved by going to a 
past life, and they were always right 
there, easily contacted. I also found that 
anybody can recall a past life. Every- 

Indeed. many children annoy their 
parents with memories ol their most re¬ 
cent past life, but these usually fade 
away by the time they're three or lour. At 
this age it doesn't take much discour¬ 
agement by one's parents to shut oil 
these memories. 

Now how does reincarnation fit in 
with the 100.000-plus proteins that 
make up our bodies? Or genes, DNA, 
and so on? Maybe you'd better check 
out The Secret Science Behind Miracles 
by Max Freedom Long from your Itorary 
and see how that goes down. 

Author Barbara Taylor Caldwell has 
made a career out ol writing about her 
past life experiences. Historians have 
been amazed at the historical accuracy 
ol her novels. Maybe it's time to take a 
closer look at the mystery ol life, which 
may have little to do with our physical 
universe, atoms, the speed of light, and 
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Number 25 on your F 

Special events 


^ mm . 1— Listings are free of charge as space permits. Please send us your Special Event two 

I n M FI/FuTC months in advance of the issue you want it to appear in. For example, it you want it 

/!■ Mm 1 W E 11 M to appear in the January issue, we should receive it by October 31. Provide a dear, 

^concise summary of the essential details about your Special Event. Chech Special 

Ham Doings Around the World Events f7te Area * n on our BBS (^>3-324-9343). for listings that were too late to 

get into publication. 

SAN DIEGO, CA Over a dozen San on 146.790/.190. Contact Jim Joyce puter Flea Market. Talk-in on 145.29 

Greater Diego ARCS, the American Red Cross, K2ZO, (201)664-6725. Please, no calls Rptr. Vendors contact John Bartscher- 

CY Stale and lhe Salvation Army, will stage the after 10 PM. er, (203) 238-2453, days. For general 

ommon- 3rd annual “ Ham Radi ° Roundup." Lo- info, call Jim McCandless, (203) 349- 

iwntown cation: Missile Pk„ Missile Rd. & OCT 8-9 3353 gvg$ Packet: N1GNV 0 

lickets or Clairemont Mesa Blvd. Each club or MEMPHIS, TN "MemFest 94" Greater W.tNRG.CT.USA.NA; Internet: 

Hamfest a 9 en cy (ARRL, MARS, and others) will Memphis Amateur Radio/Computer wilsonceiia.org. 
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grounds at 7th & Weatherspoon Sts. 
has been chosen by the Central Caroli¬ 
na ARS as the location (or its Fall Festi¬ 
val. Time: 8 AM-4 PM. Contact April 
Maggarl KD40MU. 8512 Deep River 
Rd.. Sanford NC 27330. 

SCOTCH PLAINS, NJ A Hamputer 
Fest will be held by the Tri-County Ra¬ 
dio Assn. Irom 8 AM-1 PM at Union 
Catholic Regional H.S. Walk-in VE Ex¬ 
ams. Bring check lor $5.75 (except 
Novice exam), made payable to ARRL 
VEC: bring your original license plus a 


Yezzi Fairgrounds on Hulmeville Rd. 
Auction. Vender setup at 0600. Pre¬ 
register by Oct. 1st to PWA P.O. Box L- 
734. Langhome PA 19047: or call John 
N3NUB. (215) 355-0879. VE Exams. 
Exhibits. Talk-in on 145.25/144.65, 
146.925/146.325,448.225/443.225 and 
146.52 simplex. 

LONG ISLAND, NY The Long Island 
Mobile ARC will hold a Hamfest out¬ 
doors at the New York Institute of 
Tech.. Rte 25A, in Old Westbury NY. 
Time: 9 AM-4 PM. VHF Tune-up Clinic. 


OCT 23 

SELLERSVILLE, PA The Sellersville 
Nat'l Guard Armory will be the location 
lor a Special Event that will be held by 
the RH Hill ARC. VE Testing starts at 9 
AM, all classes. Bring documents. Con¬ 
tact Linda Erdman, (215) 679-5764-, or 
P.O. Box 29. Colmar PA 18915. 
WARREN, Ml The “USECA SWAP’ 
will be held at Macomb Comm. Col¬ 
lege. South Campus Student Comm. 
Center (K-Bldg.) at 12 Mile Rd. & 


OCT 29 

CONNECTICUT The annual Ham Ra¬ 
dio Auction, sponsored by Tri City ARC, 
will be held at the Senior Citizens Cen¬ 
ter, Waterford Municipal Complex. Set¬ 
up at 9 AM. Auction from 10 AM until 
sold out. Talk-in on 146.07/.67 Rptr. For 
into call KA1BB. (203) 739-8016. 
MOBILE. AL The Mobile ARC will hold 
its Ham/Computer Fest at ABBA Shrine 
Temple. 7700 Hitt Rd.. off Schillingers 
Rd.. from 8 AM-4 PM. VE Exams start 














































at 9 AM: bring a copy and original of 
your current license, copy and original 
of current CSCE, two IDs (one must be 
a photo) and $5.75. Contact Louis 
AC4EN. Talk-in on 146.22/.82. 
Ragchew on 146.34/.94. For more de¬ 
tails. contact Richard Ireland KD4TTD, 
(205) 824-2749, or write M.A.R.C., RO. 
Box 81791, Mobile AL 36689. 


OCT 29 

PORT ST. LUCIE, FL The Port St. 
Lucie ARA “PSLFEST94" will be held 
from 0800 hours-1300 hours at Prima 
Vista Blvd. and Irving St. Talk-in will be 
on 146.955 (-) and 146.520 simplex. 
For details, contact Bob Blackwell 
W3HVS, (407) 335-1341 or Wes Sam- 
mis W2YRW, (407) 878-4739. 

ST LOUIS, MO West County Tech 
School is the location for the Flam Ra¬ 
dio Club Hamfest. Time: 8:30 AM-2 
PM. Talk-in on 146.34/.94. For details, 
call Dave NOOFF or Joe NOSJR at 
(314) 230-9402; or write to the club at 
10 Ann Ave., Valley Park MO 63088. 
ST. PAUL, MN The Twin Cities FM 
Club will celebrate the 10th Anniver¬ 
sary of the Flamfest Minnesota & 
Computer Expo! The event will be held 
in the main arena at the St. Paul Civic 
Center, at Kellogg & West 7th St., from 
8 AM-4 PM. For info and advance reg¬ 
istration. write to Hamfesl Minnesota & 
Computer Expo!, P.O. Box 5598, Hop¬ 
kins MN 55343, or call the Flamfest 
Minnesota Info Line at (612) 535- 
0637. 


OCT 30 

DENVER, CO the 1994 RMRL Ham¬ 
fest will be held by the Rocky Mountain 
Radio League, Inc., from 8 AM-2 PM at 
Jefferson County Fairgrounds, 15200 
W. 6th Ave., Golden CO. VE Exams. 
ARRL Forum. Talk-in on 144.62/145.22 
MHz. Contact Joe Dickinson WTOC, 

LEBANON, IN The Boone & Clinton 
Co. ARCS will stage a Special Event at 
Boone Co. 4-H Fairgrounds, Warm & 
Dry Comm. Bldg. Flea Market. VE Ex¬ 
ams. Talk-in on 147.105 and 443.150. 
Contact Sam Paul WA9YZE or P.O. 
Box 186, Lebanon IN46052. 
WESTMINSTER, MD The Radio 
Clubs of Carroll County MD and Penn- 
Mar PA will hold the 5th annual Mason- 
Dixon Computer/Hamfest at the Carroll 
County Ag Center in Westminster MD. 
Setup at 6 AM. Opening at 8 AM. VE 
Exam registration begins at 8 AM. pre¬ 
registration requested. Talk-in on 
145.41 MHz. Contact Gary Viands 
KE3FN. (717) 259-7342. To pre-regis¬ 
ter for VE Exams, call Page Evans 
NE3P, (717) 359-7610. 

SPECIAL EVENT STATIONS 

SEP 30-OCT1 

ishpeming, Ml The Hiawatha ARA 
will operate Station KB8DNS Sep. 30th 
1700 UTC-0200 UTC, and Oct. 1st 
1500 UTC-2000 UTC. This is to com¬ 
memorate the 40th Anniversary of the 
Nat'l. Ski Hall of Fame: and the 90th 


Anniversary of the U.S. Ski Assn. Freq.: 
General phone and CW Novice on 80, 
75. 40,15,20,10, and 2 meters. For a 
certificate, send a 9" x 12“'SASE to 
Rod KB8DNS, 1740 Rosewood Ln., 
Ishpeming Ml 49849. 


ALAMOGORDO, NM The Alamogordo 
ARC will operate Station N5SUM from 
The Intern'l Space Hall of Fame & Mu¬ 
seum, in conjunction with the annual in¬ 
duction ceremonies. Operation will be 
from 1500 UTC-2300 UTC. SSB: 
28.475, 21.375 and 14.275 +/- QRM. 
CW frequencies will be announced on 
the air. A station for satellite contacts is 
being planned. A QSL card picturing 
the Space Hall will be mailed to all 2 
way/SWL requests received and con¬ 
firmed. No SASE required. Address 
mail to Intern'l Space Hall of Fame, AT- 
TN: N5SUM, Route 2001 P.O. Box 533, 
Alamogordo NM 88311-0533. Do not 
send requests to callbook address. For 
more info, contact Bill Leehan N5SUM, 
(505) 437-9781, or via K5DI BBS in 
NM. 

ANAMOSA, IA The Jones County 
ARC will operate N0CWP 1500Z- 
2000Z, to celebrate their annual Pump- 
kinfest. Operation will be in the lower 
50 kHz of the General subbands. For a 
certificate, send confirming QSL to Jim 
McClintok N0CWP, Box 462, Morley IA 

RICHARDSON, TX The Alcatel ARA 
will operate N5TBQ from the Open 
House site of Alcatel Network Systems, 


Inc. Time: 1500Z-2200Z. Frequencies: 
General phone portions of 40, 20, 15, 
and 10 meters. For a QSL card, send 
contact report to Alcatel Network Sys¬ 
tems. Inc., AARA, M/s 401-212, 1225 
North Alma Rd„ Richardson TX 75081- 
2206. 

OCT 1-2 

PITTSBURGH, PA The Breezeshoot- 
ers ARC will operate Station W3XX 
1400Z-2100Z Oct. 1-2. from the sub¬ 
marine U.S.S. Requin, docked at the 
Carnegie Science Center. Operation 
will be CW on 7.123 and 21.123, and 
phone on 7.250, 14.250, 21.350, 
28.460, and 146.52. For a certificate 
and QSL card, send QSL and an 8 1/2“ 
x 11“ SASE to Ron Berry WB3LHD, 
326 Sunset Dr., Bethel Pk., PA 15102. 


SANTA ROSA ISLAND, FL The 30th 
Anniversary of Islands On The Air (IO¬ 
TA) will be observed by the SHARC 
group of Pensacola, operating from 
Fort Pickens on Santa Rosa Island 
(NA-142), from 1300Z-2000Z. SSB and 
CW operations will be on 40, 20, 15, 
and 10 (Novice sub-band, conditions 
permitting), and on the IOTA call-in fre- 
qs. of 14.260 and 21.260 MHz, +/- 10 
kHz. For a QSL card, send yours with 
QSO contact number given (enclose an 
SASE). Send to N4MAD. 
SAYREVILLE, NJ Members of the 
Raritan Bay Radio Amateurs will oper¬ 
ate /ABRA from 0000Z-2400Z to com¬ 
memorate the 40th Anniversary of their 



The ZAPPER is an 
awesome Answer! 


This magic-like little box activates any radar 
detector within 3/4 of a mile. Watch the brake lights 
come on the speeding sports car that just flew by. 
Keep those speeding big trucks from eating your 
bumper. The ZAPPER is alOGHz amateur transmit¬ 
ter the size of a cigarette pack, operates on a 9v battery. 
Complete with road game "Trolling forTailights". 


Built & tuned only * 49 * Plus $5.00 S&H 

TRANSEL 

Technologies 


123 East South Street 
Harveys burg, Oh 45032 
1-800-829-8321 


AMSAT 

The Radio Amateur Satellite C 



The Radio Amateur Satellite Corp. 

SOFTWARE 

If you want to use, or just listen to, the various Amateur and weather 
satellites - AMSAT offers a variety of inexpensive satellite software for 
IBM* compatibles, including both DOS® and Windows®, plus a tracking 
program for the Mac®. 


Here are just a few: 

WISP - A brand new Windows based program by ZL2TPO provides all the 
facilities needed to operate the digital Amateur satellites. 

WIN SAT- A new Windows based satellite tracking program by KA7LDN. 

QUIKTRAK - N4HY’s full featured DOS based program. (For 
CGA/EGA/VGA systems) 

INSTANTTRACK - AMSAT’s most popular tracking software by N6NKF. 
(For DOS systems with EGA/VGA/SVGA) 

SATELLITE PRO - A tracking program for the Macintosh by W7HR. 

And many more! 

For further information or lo order, contact: 

AMSAT PO Box 27 Washington, DC 20044 Phone: 301-589-6062 

IBM is a registered trademark of International Business Machine Co. 

DOS & Windows are registered trademarks of Microsoft inc. 

Mac. is a contraction of Macintosh, a registered trademark of Apple Computer Co. 
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CIRCLE 110 ON READER SERVICE CARD 
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THE POWER STATION 


The POWER STATION is a 12V x 7 AmpHr gel-cell 
battery complete with voltmeter, wall charger and a 
^cord for charging via automobiles. It will power most 
HTs at 5 Watts for 2-4 weeks (depending upon how long-winded you 
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-50 
(at 50W). There are no hidden costs, all you need is your mobile, HT 
power cord or cigarette lighter adapter. 

The POWER STATION provides 12V from a cigarette plug and has two 
recessed terminals for hardwiring. A mini-phone jack with regulated 3V, 

6V, or 9V output can be used separately for CD players, Walkmans, etc. To order, send check or money order for $49.95 + II 
THE POWER STATION can be charged in an automobile in only 3 hours, $8.50 for shipping, along with your shipping address 
or in the home in 8 hours. The charger will automatically shut off when the and telephone number to: 


battery is completely charged, so you can charge it even when it has only 
been slightly discharged, (unlike Ni-Cads that have memory). Our charg¬ 
ing circuit uses voltage sensing circuitry, other brands are timed chargers 
which always charge the battery a full cycle, this damages their battery 
and shortens its' life if it only needs a partial charge. The POWER STATION 
has a voltmeter that shows the exact state of charge of the battery, not ! 
worthless idiot lights that tell you "YOUR BATTERY IS NOW DEAD.” The i 
voltmeter can even be used to measure voltages of other sources. j 


Joe Brancato 

THE HAM CONTACT 

P.O. Box 3624, Dept. 73 
Long Beach, CA 90803. 


















Number 26 c 

Propagation 


■A Number 27 on yoi 

Barter w buy 




$9.95 each, ppd USA. Send to: 
ALLABOUT BOOKS, Dept. S, P.O 
Box 22366. San Diego CA 92192. 

BNB200 

CUSTOM MADE-HAND TOOLED 
eather products with your initials, 
name, call letters. Photo's & estimates 


GREAT GIFT. LEATHER & WEST, 67 
Causeway Rd.. West Swanzey NH 
03469. (603)352-6256. 9-4 pm. M-F 
ET. BNB215 

SUPERFAST MORSE CODE SUPER- 
EASY. Subliminal cassette. $12.00. 
LEARN MORSE CODE IN 1 HOUR. 
Amazing supereasy technique, $12.00. 
Both. $20.00. Moneyback guarantee. 
Free catalog: SASE, BARH-T6, 150 
Greenfield. Bloomingdale IL 60108. 

BNB221 

WANTED: AUDIO EQUIPMENT. Tube, 
Solid State. Mcintosh, Marantz, Tan- 
noy, EV-Patricians, Western Electric. 
Nakamichi preferred. John. (410)465- 
2699. BNB268 


Worldwide tor Six Meter Enthusiasts, 
DX Digest for DX Chasers, or The 
Novice/Tech Report. Call (817)694- 
4047 or FAX (817)694-2522. BNB292 

COMMODORE 64 REPAIR. Fast turn 
around. SOUTHERN TECHNOLO¬ 
GIES AMATEUR RADIO, 10715 SW 
190th Street #9. Miami FL 33157. 
(305)238-3327. BNB295 


top quality components & PCB. GU 
ANTEED TO WORK. For into send 
SASE: Cal/Wrtte to order S A S EN¬ 
GINEERING. 14102 Brown Road, 
Smithsburg MD 21783; (301)416-0661. 


WANTED: Electron Tubes, ICS. Semi¬ 
conductors. ASTRAL, PO. Box 707ST, 
Linden NJ 07036. Call (800)666-8467. 


KENWOOD AUTHORIZED REPAIR. 
Also ICOM, Yaesu. GROTON ELEC¬ 
TRONICS, Box 379, Groton MA 
01450. (508)448-3322. BNB310 

GMRS: ALTERNATIVE TO CB AND 
HAM RADIO. Great for traveling, 
camping or other family use. 2ed. Send 
$3.00 to: Neiferd, KG8EP, 2695 
Haystack Dr., Colorado Springs C 
80922. BNB3 


RAD-MON COMPANY, Dept 
>1. Marathon NY 13803-0751. 
lents add Sales Tax) 

BNB285 


73 Amateur Radio Today October, 1994 79 


































































am m Number 28 on y 

New products 


Number 28 on your Feedback card I 


ADVANCED ELECTRONIC APPUCATIONS 

—i AEA has ii 
_ duced the la 





























































,\t t \ l MflCiC 1994 

ISSUE # 410 3 

USA $ 2.95 
( ASAP A $X9S 
A U(,/ Publication 
International Edition 


sspsaa 


vaszctos. 


iMjetejs 



tj 

WIT 

mm 
































THE TEAM 


73 Amateur ' 
Radio Today 


TABLE OF CONTENTS 


CONTRIBUTING EDITORS 
Bill Brown WB8ELK 
Mike Bryce WB8VGE 
Joseph E. Carr K4IPV 
Michael GeierKBIUM 
Jim Gray W1XU/7 
Chuck Houghton WB6IGP 
Arnie Johnson NIBAC 
Dr. Marc Leavey WA3AJR 
Andy MacAllister WA5ZIB 
Joe Moell K0OV 
Carole Perry WB2MGP 
Jeffrey Sloman N1EWO 

ADVERTISING SALES MANAGER 

Dan Harper 

ADVERTISING COORDINATOR 


1-603-924-0058 
1-800-274-7373 
FAX: 1-603-924-9327 


CIRCULATION MANAGER 

Harvey Chandler 
To subscribe: 1-800-289-0388 


10 An Average and Peak Reading RF Power Meter 

Add this handy monitor to your operating table.K4GOK 

22 440-450 MHz Omnidirectional Antenna 

Build this UHF base or repeater antenna for less than 10 bucks! 

.KAONAN 

42 Adapting Bell 202 Telephone Modems for Packet 

Enjoy packet radio with this bargain basement project!.KI5PG 


3 The Allnco DJ-G1T Handheld 

An HT with a built-in spectrum analyzer!... 


32 The MXM Simple 
Transceiver 

An easy-to-build 
single-band CW QRP 
kit.AC4HF 

36 The MFJ-1786 
Super Hi-Q Loop 

A compact multiband 
HF antenna. 

.AC4HF 

40 The Isotron 40 
A compact, 
horizontally-polarized 
40 meter antenna. 
.AH2AR/5 



65 Above and Beyond 

73 Ad index 

70 Ask Kaboom 
63 ATV 

79 Barter 'n' Buy 
50 Carr's Corner 
39 Dealer Directory 
17 Feedback Index 
39 Ham Help 

56 Hams with Class 
48 Hamsats 
58 Homing In 
6 Letters 
4 Never Say Die 

80 New Products 
79 Propagation 
54 QRP 

8 QRX 

74 73 International 
77 Special Events 
47 Updates 

































ler FM and repealers in 73 back in final amplifiers for each band running others have fun doing this and start travel adventures will tell you. I've got 





























































































































QRX 


Number 3 on your Feedback card 


Marconi’s Widow Dead 
at 94 _ 

The widow of Guglielmo Marconi has died 
at age 94. The Marchesa M. Christina Bezzi 
Scali died July 15,1994. The couple was mar¬ 
ried In 1927. Marconi died in 1937, 10 years 
after his wedding, at age 63. 

The couple is survived by a daughter, Elet- 
tra, who was baptized by Cardinal Eugeni 
Pacelli, who would later become Pope Pius 
XII. Elettra’s Godmother was Elena di Savoia, 
Queen of Italy. 

According to Pat Ciancarini I0KHP, Elettra 
will continue to work in preparation for “1995, 
Year of Guelielmo Marconi,' the centennial 
celebration of Marconi’s first wireless tele¬ 
graph. TNX QCWA News, Vol. 36, No. 9, 
September, 1994. 


GB2SM Now Obsolete 

According to Britain's Short Wave Maga¬ 
zine, a shock announcement has come from 
London's Science Museum that the museum's 
amateur radio station will officially close down 
operations on November 7. The comprehen¬ 
sive station, which features satellite fax, and 
RTTY mode reception capability is now con¬ 
sidered obsolete. 

Speaking on behalf of the museum, Gra¬ 
ham Farmelow, Head of Education Interpreta¬ 
tion, said, “The station exhibit no longer re¬ 
flects the contemporary image of modern 
communications required by the broader audi¬ 
ence attending the museum." The amateur ra¬ 
dio station section of the display has used the 
famous callsign GB2SM for nearly 40 years, 
and has served as a sort of international am¬ 
bassador. 

The space currently occupied by the exhibit 
will be turned over to a display relating to data 
communication superhighways—a phe¬ 
nomenon which was pioneered by hams! The 
move is seen as a loss to the amateur com¬ 
munity worldwide. Comments can be directed 
to Sir Neil Cossons, The Science Museum, 
Exhibition Road, London SWT. TNX Short 
Wave Magazine, Vol. 52, Issue 9, September, 
1994. 


FCC On the Move _ 

The Federal Communication Commission’s 
Washington headquarters will be moving from 
its present northwest downtown location to 
southwest Washington, DC after all. An agree¬ 
ment between the General Services Adminis¬ 
tration and 'The Portals” has been reinstated 
by an appeals court. 

The US Court of Appeals ruled that the 
GSA as the federal leasing agent had improp¬ 
erly terminated the lease in 1991 after FCC 
officials turned thumbs down on the move. 


The commission had argued that the leased 
space was inadequate to accomodate their 
needs and they did not want to leave the fash¬ 
ionable business area which was more conve¬ 
nient for communications industries represen¬ 
tatives. 

The GSA has now re-signed the lease with 
‘The Portals" (which is still far from complet¬ 
ed) and is scheduled to eventually move all of 
their administrative offices some two miles 
south. It could take six to eight years for the 
move to be completed. The Portals’ is on the 
Potomac River between the Washington Mon¬ 
ument and the US Capitol. The lease will cost 
taxpayers about $15 million annually for 
440,000 square feet—about $34/square foot. 
Word is the FCC is not giving up the fight to 
remain where they are. TNX W5YI Report, Vol. 
16, Issue 17, September 1, 1994. 


ORACLE Calls for 
“No Code—Worldwide” 

Manditory Morse Code testing for any class 
of ham radio license, anywhere in the world, 
will be a thing of the past if a new campaign 
succeeds, according to a story in the Westlink 
Report. The Organization Requesting Alterna¬ 
tives by Code-Less Examinations, hopes to 
make its "ORACLE" acronym a household 
word by the time of the next World Radiocom¬ 
munications Conference. 

ORACLE is a newly conceived international 
organization based in Wellington, New 
Zealand. Its mission is to do away with the re¬ 
quirement for knowledge of Morse Code as a 
prerequisite for obtaining a ham license any¬ 
where in the world. Rather than working with 
the various nations' amateur radio societies, 
ORACLE is bypassing them in favor of nation¬ 
al and international regulators. Many of the ra¬ 
dio societies are in favor of keeping the man¬ 
ditory code testing, but it will be the regulating 
bodies who will decide the fate of these ex- 

You can contact ORACLE by mail at Orga¬ 
nization Requesting Alternatives by Code- 
Less Examinations, 90 Campbell St., Karon, 
Wellington. New Zealand, Alt: Bob Vernal! 
ZL2CA. TNX Newsline, W5Y1 Report. The 
Vemall Report, and Westlink Report. No. 679. 
August 31. 1994. 


Russian Space Pact _ 

According to Newsline, Russian and Ameri¬ 
can amateurs who flew aboard the space 
shuttle Discovery on last winter's STS-60 mis¬ 
sion benefitted from temporary third party re¬ 
ciprocal operating agreements finalized just 
before lift off. 

On February 3, the US Department of State 
and the Russian Ministry of Post and 
Telecommunications each approved the tem¬ 


porary arrangements, which allowed cosmo¬ 
naut Sergi Krikalev, U5MIR, to contact the 
House of Science and Technology for Youth in 
Moscow on February 6. The contact was re¬ 
transmitted in Russia on HF and VHF, ac¬ 
cording to the ARRL SAREX Working Group. 
After the Russian Ministry of Post and 
Telecommunications and the US State De¬ 
partment approved the arrangements, it was 
still necessary to obtain a Special Temporary 
Authorization from the FCC. The ARRL con¬ 
tacted the FCC's Personal Radio Branch, and 
the STA was granted on February 4. Perma¬ 
nent reciprocal operating and third party 
agreements between the US and Russia have 
been bottled in negotiations for several 
years. TNX Newsline. Austin Amateur Radio 
Clubs' AARC/Over, August. 1994. 


TNX... _ 

... to all our contributors! You can reach 
us by phone at (603) 924-0058, or by mail at 
73 Magazine, 70 Route 202 North, Peterbor¬ 
ough, NH 03458. Or you can reach us on 
CompuServe at ppn 70310.775; on the Inter¬ 
net at address 70310,775®compuserve.com; 
or at the 73 BBS at (603) 924-9343 (2400- 
9600 bps), 8 data bits, no parity, one-stop bit. 
News items not published in 73 often find their 
way into our sister publication, Radio Fun, a 
special monthly magazine for new hams. You 
can also send news items by FAX at (603 
924-9327. B 

What you missed in 
Radio Fun! 

Radio what? Radio Fur*. Ybu mean you 
don’t read the ham radio magazine devoted 
to newcomers? Well, why not? In the 
November issue, you missed “Resistance," 
the latest in Larry Luchi W7KZE’s series of 
articles on electronic fundamentals. Steve 
Katz WB2WIK/6 completed his 2-part se¬ 
ries on “Mistakes New DXers Make." And 
Stuart Landau K6YAZ explained “How to 
purchase the right radio.” 

Special monthly columns include Joe 
Carr K4IPVs “Antennas, etc.,” Mike Bryce 
WB8VGE's “Radio Magic," and Michael 
Geier KBIUM's The Tech Side." Oh, yeah, 
and let's not forget Wayne Green 
W2NSD/1 's incomparable "QLF," 

Every month Radio Fun opens the wide 
world of amateur radio to thousands of re¬ 
cently licensed hams. How about you? 
Could you get into a magazine devoted to 
ham radio newcomers? How about donat¬ 
ing a subscription to the kid up the street? 
To order Radio Fun dial (800) 257-2346 to 
receive 12 monthly issues for only SI 2.97. 
Get more fun and excitement out of ama¬ 
teur radio with Radio Fun\ 
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An Average and Peak 
Reading RF Power Meter 

Add this handy monitor to your operating table. 

by Marion D. Kitchens K4GOK 


nalog meters used as RF power output 
meters usually show relatively little av¬ 
erage power output on SSB, especially as 
compared to keydown output. This often 
raises questions about proper equipment op¬ 
eration, especially when the owners’ manual 
specifies ‘TOO watts PEP” and the analog 
meter is reading considerably less. Too 
much mike gain and over-driving are often 
the result, with splatter across the operating 
band. The true power output during normal, 
everyday operation is often an unanswered 
question. 

Measuring the peak and average power 
can be important. Two different rigs were re¬ 
turned to the dealer for replacement because 
on-the-air reports were of considerably less 
signal strength than comparable rigs, even 
though the key-down power was the rated 
value. Under a similar situation with a third 
radio, the problem was resolved by using a 
different type of mike on the radio. These 


problems originated because the operator’s 
voice frequency content and the radio audio 
processing were incompatible. Attempts to 
resolve these problems by measuring power 
levels with existing RF power meters proved 
unsuccessful because they were much too 
slow to follow the audio voice peaks. 

The meter described here is designed to 
answer just such questions and to serve as a 
routine, everyday operating aid. It employs a 
remote sensor unit with a separate display 
that shows both average and peak RF output 
simultaneously. The output display unit can 
be used on the operating desk with the sen¬ 
sor unit out of sight under the operating po¬ 
sition. The meter is left in the line and thus 
provides continuous indication that the 
transmitting equipment is operating normal¬ 
ly. Abnormal readings may also indicate 
high SWR on the coax line. 

The meter is easy to build, and uses readi¬ 
ly available components. It is simple enough 


to be built on perfboard. No special, tricky, 
or sensitive adjustments are required. 

Photo A shows the assembled meter with 
an analog meter and a 10-LED bar display. 
Average output power is shown on the analog 
meter and peak power output is shown on the 
LEDs. 

The Circuit 

RF is sampled by a resistor divider and 
rectified in the remote sensing unit. The re¬ 
sulting signal is applied to two sections of an 
LM3900 op amp. One section of the 
LM3900 drives the analog meter and the oth¬ 
er section drives a National Semiconductor 
NSM3916 module. The internal damping of 
the analog meter provides a good measure of 
the average RF power. The fast response of 
the LEDs follows voice peaks and provides a 
good indication of the PEP power. The 
LM3900 was selected because it operates 
easily from a single-ended power supply and 
was on hand in the parts box. 

A 100-watt transmitter could drive the 
analog meter directly, but the op amp allows 
adaptation to other power levels if desired. In 
one case it allowed me to use an existing re¬ 
sistor divider located inside the cabinet of a 
transmitter (32 sheet-metal screws would 
have had to be removed and reinstalled to 
make a change to that resistor divider!) 

One section of the LM3900 drives the 
1 mA meter through a I Ok calibration pot. 
The 10 LEDs are part of a National Semicon¬ 
ductor NSM3916 module purchased at a lo¬ 
cal hamfest. The second section of the 
LM3900 drives the NSM3916 module 
through a second 10k calibration pot. Note 
the 0.1 cap and 1M resistor connected to the 
NSM3916 module at pin 6. They provide the 
correct time constant for easy visibility of the 
LEDs as they follow the voice peaks. 

Figures 1, 2 and 3 show the schematics. 
Figure 1 shows the display and control cir¬ 
cuits; Figure 2 shows the RF sampler 
schematic. An alternate schematic for the 
NSM39I6 module is shown in Figure 3. The 
values shown are those used with a transmit¬ 
ter with 100-watt output, and were selected 



Photo A. The Peak and Average RF Power Meter. 
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Figure 1. Schematic of the RF, Power Meter. 


because they were on hand and provided the 
desired performance. Other values could be 
substituted for the 120k resistors without 
problems, as long as both the input and feed¬ 
back values are the same. The circuit as 
shown should work well with only a few 
watts of RF power by adjustment of the cali¬ 
bration pots and an appropriate RF resistor 
divider in the remote sensor unit. Don't hesi¬ 
tate to make changes in RF sensor box resis¬ 
tors to get the desired performance. And 
don't be surprised if the resistors used are 
frequency sensitive. The resistors shown in 
Figure 2 provide about 100 to 1 voltage divi¬ 
sion at DC. but about 10 to 1 at 50 MHz. 
suggesting that some of the “carbon compo¬ 
sition” resistors are actually metal Him 
types! 

The RFC shown in Figure 2 should be se¬ 
lected for the band in which the power meter 
is to be used. Use 1 mH for HF. a Z50 for 6 
meters, and a Z144 for 2 meters. 

Construction 

The recommended construction is simple 
and straightforward. It makes use of the 
NSM3916 module and perfboard. Fixed re¬ 
sistors are mounted directly on the module 
to fix the LED brightness and its voltage 
range. The other components are mounted 
on perfboard. except the RF sampling di¬ 
vider and RF rectifier diode, which are 
mounted in the remote sensor unit. The out¬ 
put from the sensor unit is fed to the indica¬ 
tor unit via RG 175 coax cable. The perf¬ 
board was mounted directly to the analog 
meter terminals. The NSM3916 module was 
mounted to the upper back of the analog me¬ 
ter using double-sided foam tape so that the 
LEDs are visible over the top of the analog 
meter. 


Calibration 

Calibration is best done with a known RF 
power source and an accurate RF power me¬ 
ter. A relative power scale can be obtained 
with a variable voltage source and a volt¬ 
meter. A Bird wattmeter can be used to mea¬ 
sure the output of a transmitter at a known 
power level, say 100 watts, into a dummy 
load. (Use a dummy load to prevent QRM 
on the bands, please!) 

First, set the pots to the low end of their 
range and apply 9 VDC or 12 VDC regulat¬ 
ed power to the meter circuit. Next, apply 
the known RF power (key down) to the input 
and adjust the appropriate calibration pot for 
a full-scale reading on the analog meter. 
Then adjust the other calibration pot so that 


the #7 LED lights. Switch to SSB and verify 
that LEDs #8, 9, and possibly 10, light on 
voice peaks. The calibration pot can be ad¬ 
justed later to obtain the desired LED dis¬ 
play on voice peaks. It is recommended that 
the adjustment be such that the #10 LED 
does not light under normal operation condi¬ 
tions so that it can serve to indicate overdriv¬ 
ing. or abnormal operation. 

Labeling each LED to indicate peak pow¬ 
er levels in watts requires a variable RF 
source or controllable voltage source and a 
voltmeter. If you have an accurate wattmeter, 
you can slowly increase the transmitter out¬ 
put, note the power as each LED lights, and 
label them accordingly. 

In the absence of an accurately known RF 
power source, the meter can be calibrated in 
a scale showing relative power levels. For 
example. I recommend that LED #7 be used 
as 100 watts, and the remaining LEDs be la¬ 
beled in terms of power relative to that. Us¬ 
ing a variable voltage source and voltmeter, 
connect the variable supply to the input of 
the display unit, in place of the input from 
the remote sensing unit. Set the 10k calibra¬ 
tion pots to mid-range. Slowly increase the 
voltage and record the values at which each 
LED lights. When the #7 LED lights, adjust 
the correct calibration pot so that the analog 
meter reads full scale. Calculate the power 
level for each LED for each of the recorded 
voltages by using the formula below. First 
calculate "K” as follows: 

K = 70.71/V #7 

Then calculate the power for each LED: 

Power = (K x V ued )2/50 

You can make a label for the analog meter 
in a similar manner if desired. The analog 
meter shown in the photo was not calibrated 
with an RF power scale. 

Conclusion 

The peak and average reading RF power 
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Figure 2. Schematic for the RF, Sampler. 
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Figure 3. Schematic for ait alternative to the NSM39I6 module. 

meter has been in use at this QTH for many knowing that "all is well" while operating, 
years. It has been a valuable asset and a Drilled and etched PC boards for this pro- 
real "hassle-saver.” It has proven reliable ject are available for $4.50 plus $1.50 S&H 
and a steady indicator that the solid-state per order from Far Circuits. I8N640 Field 
“brick” I use on 6 meters is performing Court. Dundee. IL 60118. Please specify ei- 
normally. ther the NSM3916 or LM3916 module. Art- 

Readers are encouraged to build this sim- work for etching your own board is available 
pie power meter and enjoy the comfort of by sending SASE to 73. BQ 
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The Company That Takes \oi 
AioundTheWoildLets\buTake 
le World Around With\ou. 




I The Drake SW8-Finally, 
Professional Desktop 
^Performance In An Affordable, 
Portable World Band Shortwave. 



The company that has 
been setting the standards 
in premium-quality world 
band shortwave performance 
now puts top-of-the-line 
features and technology at 
your fingertips with the SW8 
...wherever you want to 
take it Designed for both 
desktop use and easy 


portability, the Drake SW8 
includes many of the same 


a perennial favorite of experts 
-superb audio, versatility, 
and the unique combination 


functional simplicity. So tune 
in the world and get the best 
of all worlds-quality and 


affordability, desktop 
technology and portability. 
The Drake SW8. 

To order your SU'8 direct. 

| for more information, or for 
the dealer nearest you call: 

1-800-968-7753 


DRAKE m 

Get It Firsthand With Drake World Band, 


CIRCLE 346 ON READER SERVICE CARD 
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73 Review 


by Steve Katz WB2WIK/6 


Kenwood Communications Corporation 
Amateur Radio Products Group 
2201 E. Dominguez Street 
Long Beach CA 90801-5745 
Telephone: (310) 639-5300 
Price Class: $1,210 


The Kenwood TS-60S 


50 MHz all-mode transceiver ; 


W hen Kenwood introduced the TS-50S 
all-mode HF transceiver a year ago, 
there were a lot of justifiable ”oohs” and 
*aahs" from the amateur radio world. The 
TS-50S is the smallest, lightest full-powered 
(100W output) all-band (160-10 meters) full- 
featured HF transceiver ever offered to the 
commercial market. A number of VHF enthu- 


ever used on 6 meters. Despite its miniscule 
(7* x 2-3/8* x 9-5/32“, WxHxD) dimensions 
and tiny exterior heat sink, it is also a power¬ 
ful radio, rated at 90 watts output power 
(SSB, CW. FM; 20W on AM). Most of the 
transmitter's power amplifier heat sink is in¬ 
side the radio, and is fan-cooled with a ther¬ 
mostatic control that maintains a safe PA tem- 


either RCA "phono” type (ALC and RELAY) or 
3.5mm “mini” phone type (PHONES, KEY, 
EXT SPEAKER), although the microphone 
jack is the standard-sized Kenwood eight-pin, 
which will accommodate a variety of Ken¬ 
wood microphones. The normally-supplied 
hand-held PTT mike is the MC47, which fea¬ 
tures both “UP/DOWN” buttons and four pro- 


siasts proclaimed, “If only it covered 6 me¬ 
ters, I'd buy this rig in a minutel” 

I don't know if Kenwood ever considered 
trying to add 6 meters to the TS-50S, but they 
did come up with another solution: the 
TS-60S, which is the same size and has the 
same features as the TS-50S, but covers the 
6 meter amateur band only. The TS-60S is 
priced at $1,209.95 (suggested list price), so 
not every 6 meter user will run out to buy one, 
but the rig is special in a variety of ways that 
may make it a good deal for VHFers. And its 
only serious competition, the Icom IC275H 
(similarly rated and featured, but covering 
both 6 and 10 meters), costs even more at 
$2,021 (suggested list price). 

Having been active on 50 MHz since 1966 
(Egad! 28 years now!) and having “grown up” 


perature at maximum output power. For FM 
users, the TS-60S features 100 memories— 
more than anyone could ever need—and 
standard ”PL” CTCSS tones. Programming 
repeater channels uses the two VFOs and 
any frequency split is accommodated, from 
zero offset (simplex) to 4 MHz input/output 
spacing. 

Operation 

When you first power up the TS-60S. its 
display greets you with a friendly ‘HELLO.” 
The ON/OFF switch has about a one-second 
delay, preventing accidental punches of the 
“OFF button from turning the radio off. The 
receiver is sensitive, selective and reasonably 
immune to overload (see Note 1). Because of 
its diminutive size, input/output jacks are all 


grammable priority functions. The supplied 
microphone sounds excellent on the air and 
received rave reviews on both SSB and FM 
from the stations contacted. 

Three things initially bothered me about 
the TS-60S: One, the “fuzzy logic” VFO tun¬ 
ing speed control system, which makes the 
rig tune faster as you turn the VFO knob 
faster; two, the lack of a panel-mounted 
transmitter power output level control: and 
three, the lack of a panel-mounted mike gain 
control. I’m not used to radios having vari¬ 
able-rate tuning, and it does take some get¬ 
ting used to. When the dial-drag lever on the 
TS-60S (located immediately below the VFO 
main tuning knob) is switched to the “mini¬ 
mum drag” position, it is possible to “spin” the 
dial across the band. Doing so makes the 


with 6 meters from the AM days to SSB 
and FM repeaters, I feel particularly 
qualified to review equipment for this 
band. Already owning lots of 6 meter 
gear and not wishing to shell out over a 
kilobuck on an experiment, I was 
among those who didn't rush right out 
to buy a TS-60S, but a friend of mine, 
Chuck Armstrong KD6EQW, did. In fact, 
when he went to buy one, there was ex¬ 
actly one TS-60S in the entire country 
that he could find for sale from a distrib¬ 
utor, so he bought it immediately, before 
it disappeared. In speaking with Jon 
KA6ZBI. the manager of the local HRO 
store (who is also a 6 meter enthusiast), 
I found that the rig is so popular he liter¬ 
ally can't keep any in stock. This review 
is based on Chuck's radio, having serial 
number tag #60100237 (maybe the 
237th one ever built?), purchased new 
in June 1994. 

The TS-60S is a rugged-looking 
piece of gear. With few front-panel con¬ 
trols, it appears deceivingly simple, but 
this is a very sophisticated radio that 



VFO change frequency very rapidly, 
much faster than you would think after 
turning the knob slowly. However, I’ll 
admit it only took me a few minutes to 
become accustomed to the variable- 
rate tuning system and, after this initia¬ 
tion period, I liked it. 

Although I like continuously-variable 
power output controls on my rigs, it 
isn't much of a selling point for 6 meter 
equipment. Most 6 meter users will run 
the radio “wide open” at full output 
99% of the time anyway, as there's no 
special place in heaven for 6 meter 
QRPers. (The rig does have three pow¬ 
er output levels, controlled by the oper¬ 
ating menu, which is easy to get used 
to.) The "continuous” output control is 
more useful on HF, and this is a VHF 
radio. The only time I might want more 
output level control is when operating 
at a Field Day station, where there’s a 
special multiplier for stations running 5 
watts output power—the TS-60S can 
only “QRP” down to 10 watts. Oh, well. 
The Japanese engineers who de¬ 
signed this radio probably aren’t aware 
of U.S. Field Day rules. 


holds its own with the best equipment Photo A. The Kenwood TS-60S all-mode transceiver. The lack of a panel-mounted mike 
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gain control still bothers me a bit. There is a 
mike gain control, as well as an FM deviation 
level control, located inside the TS-60S, but 
you have to remove the top or bottom cover 
(depending on which one you want to adjust) 
to make any changes. Considering the varia¬ 
tions in operators’ voices, this wasn't a great 
idea; however, one of the 40 menu-address- 
able functions is “microphone gain High or 
Low," selected as #66 on “Menu B.“ Making 
adjustments using the menus sounds far 
more difficult than it is. It's so easy, in fact, 
that once I read the simple description of how 
to do it, I never had to refer back to the 59- 
page instruction manual again. That is, ex¬ 
cept to refer to the “Menu Number" and “De¬ 
scription” of each function, which would be al¬ 
most impossible to memorize. 

Since the TS-60S front panel contains only 
24 knobs, controls and switches (a small 
number compared to most base-station ra¬ 
dios nowadaysl), only those which must be 
frequently adjusted are placed there. Obvi¬ 
ously, the on/off (POWER) switch, volume 
(AF) control, squelch (SQL), tuning dial and 
mode switches (SSB/CW on one button and 
FM/AM on another) will be most often used. 
In addition, the TS-60S has panel-mounted 
receiver incremental tuning (RIT) and IF 
SHIFT controls, plus switches for its noise 
blanker (NB), advanced intercept point sys¬ 
tem and receiver attenuator (AIP/ATT), 
changing between the two VFOs (A/B), split¬ 
ting the VFOs (SPLIT), setting the two VFOs 
to the same frequency (A=B), locking the fre¬ 
quency (F.LOCK), stepping the frequency in 
MHz increments (MHz), buttons to control 
both frequency and scanning direction, and 
menu items (DOWN and UP) activate the 
scanner (SCAN), entering data to memory 
(M.IN), entering memory data to the VFO 
(M>V), switching between memory and VFO 
modes (MA/), and clearing an operation such 
as a menu address (CLR). Some of these 
switches will be infrequently used, except in 


initial setup, but need to be on the panel to 
avoid confusion from having to address multi¬ 
ple menu items simultaneously. 

The panel switches with more than one la¬ 
bel “toggle" between two functions. An exam¬ 
ple Is the AIP/ATT switch which, when first 
depressed, activates the AIP feature (to pre¬ 
vent receiver overload in strong-signal envi¬ 
ronments). When depressed again, the same 
switch activates the attenuator. When de¬ 
pressed a third time, it activates both AIP and 
ATT. When depressed a fourth time, it turns 
AIP and ATT off, clearing the system and re¬ 
turning back to normal full-sensitivity receiver 
operation. Maybe Japan has a lot of 6 meter 
operators in a small area; I cannot envision 
ever needing the AIP or ATT here, since the 
strongest signals I could find did not overload 
this receiver, anyway. 

Menu Functions 

Depressing the MENU button clears the 
frequency display and addresses either 
MENU A or MENU B. selectable with the 
front-panel A/B switch (also used to switch 
between the VFOs). You then spin the main 
tuning knob to the menu item you want, which 
is indicated on the left-hand side of the main 
display panel, then use the UP and DOWN 
buttons to toggle the features of that menu 
item. As stated earlier, this sounds more 
complicated than it is. 

For example: Say you want to switch from 
full power (the default setting) to the QRP 10- 
watt output level. Press the MENU button, 
then the A/B button, until the letter “A" ap¬ 
pears in the main display, then spin the tuning 
knob until menu number “00" appears on the 
left-hand side under the word "MENU.” Menu 
item “00” is the power setting. Push the 
DOWN button twice, and you'll see the dis¬ 
play go from 100 to 50 to 10, indicating you're 
now set at 10 watts output power. Then push 
either the MENU button again, or the CLR 
button, and the radio reverts to normal opera¬ 


tion, but now at the 10W power level. This all 
takes about two seconds—not difficult at all. 
If you want to program a “PL" tone for re¬ 
peater operation, you'd depress MENU, then 
“B,” then turn the tuning control to bring up 
menu item #53, then depress either UP or 
DOWN to arrive at the right tone frequency 
(the PL tone frequencies are displayed direct¬ 
ly in Hz), then either MENU or CLR, and 
you’re done. I wouldn't do this “on the fly,” 
while driving down the freeway at 55 mph, but 
it’s easy to do while parked, or on the bench 
at home. Besides these two MENU functions 
there are 38 others, some of which are al¬ 
most silly. 

Silly menu functions: Five levels of ad¬ 
justable display brightness (I); CW keying de¬ 
lay adjustable from full QSK (no delay) to 1.8 
seconds delay (a real long time) in 10 incre¬ 
ments; RIT range (two increments); automat¬ 
ic power off function (turns radio off after a 
period of non-use); three separate menu 
items to adjust the beep tones the rig emits 
when functioning controls; etc. Who cares? 
But the TS-60S has all these, and many more 
useful functions as well. 

One neat thing about the rig and its MC47 
microphone is the ability to program the 
mike’s four “priority” buttons to perform any of 
26 functions, all menu-addressable. You 
could, for example, program the rig so that 
one of the priority keys controls the rig’s out¬ 
put power, and another one controls its mike 
gain (from High to Low, anyway), thus almost 
overcoming my initial objections to these 
items not being on the front panel. 

The Manual 

The TS-60S instruction manual is typically- 
Kenwood excellent, with clear, concise expla¬ 
nations of all controls and functions. However, 
it completely lacks any circuit description and 
leaves the owner wondering what the heck’s 
inside the rig. There is a two-page “Trou¬ 
bleshooting” guide, but it only points out what 
should be obvious operator errors and gives 
no clues about what to do if something in the 
radio actually fails. I'd really like to see de¬ 
tailed circuit descriptions (e.g., “The received 
signal passes though a nine-section band¬ 
pass filter and is fed to the first RF amplifier, 
a 40673 MOSFET, before reaching the first 
RF mixer, a doubly-balanced set of 5082- 
2800 hot-carrier diodes having an LO injec¬ 
tion level of +13 dBm at 70 MHz,” or whatev¬ 
er). In the old days, most equipment manuals 
contained such descriptions, and they helped 
explain how the rig really worked and helped 
the user read through the schematic diagram 
and make sense of the circuitry. 

Circuitry 

The rig comes complete with schematic di¬ 
agrams, a set of four-page fan-folded dual¬ 
sided sheets that appear complete enough 
for me to offer this abbreviated description: 

The antenna feeds a low-pass filter always 
in series with the receiver, as well as a 40-60 
MHz bandpass filter, and is relay-switched to 
either a pair of 2SK520 JFETs in parallel 
(presumably for a high intercept point) as an 
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Table 1. 

TS-60S Measurements Taken 

Transmitter output power into a 50-ohm load, 13.8 VDC supply: 

SSB (peak)/CW/FM 

HI95W 

MED 

44 W LO 10W 


HI 20W 

MED15W LQ5W 

Receiver sensitivity, closed 50-ohm system: 
SSB/CW MDS <-130 dBm 

(<.07 pV) 

lOdBS+N/N 

-117.5 


(0.3 pV) 

•sr 

-107 


(1.0 pV) 

-S3” 

•104 

dBm 

(1.4 pV) 

"S5” 

-98.5 

dBm 

(2.6 pV) 

•sr 

•89.5 

dBm 

(7.5 pV) 

“S9" 

-77.5 

dBm 

(30 pV) 

•+20 dB’ 

-57 

dBm 

(300 pV) 

"+40 dB” 

-37 

dBm 

(3.2 mV) 

•+60 dB" 

-20 

dBm 

(23 mV) 

IF BW 

2.19 

kHz 

@ -6dB 

FM Sqlch threshold -125 

dBm 

(.13 pV) 

20 dB NQ 


dBm 

(0.6 pV) 

“DFQ" 

-92 

dBm 

(6pV) 

“SI” 

-113 

dBm 

(5pV) 

“S3" 

-110 


(-7 pV) 


-108 

dBm 

(9pV) 

“S7“ 

-105 

dBm 

(1.2 pV) 

-S9" 

-102 

dBm 

(18 pV) 

>20 dB" 

-97 

dBm 

(3.1 pV) 

"+40 dB" 

-94 

dBm 

(45 pV) 

>60 dB’ 

-92 

dBm 

(6 pV) 

IF BW 

5.05 


0 -6dB 

Blocking dynamic range: Approx 105 dB 



RF preamp, or directly to the balanced 
JFET RF mixer (four 2SK520s), de¬ 
pending on whether the "AIP" circuit is 
in use or not. (The “AIP” circuit, when 
switched “ON,” bypasses the RF 
preamplifier, using switching diodes.) 

The “ATT” (attenuator), if activated, is 
relay-switched. There is an intricate ar¬ 
ray of front-end protective components 
called a “lightning surge arrestor” cir¬ 
cuit, which appears to be metal-oxide 
varistors in series with small-signal 
switching diodes to reduce the capaci¬ 
tance of the MOVs. This is a common 
approach and might help protect the 
JFETs against lightning transients. 

The local oscillator injection to the first 
RF mixer is provided by the PLL 
UNIT'S output which tunes 113.045- 
133.045 MHz and produces a first IF 
at 73.045 MHz (this is called “upcon- 
verting"; that is, the first IF is at a high¬ 
er frequency than the received signal 
input). The tuning range of the PLL is 
so broad because the TS-60S does 
feature a 40-60 MHz continuous-cov¬ 
erage receiver, although it can only 
transmit in the 50-53.999 MHz range. 

The first IF is filtered by XF1, a crys¬ 
tal filter at 73.045 MHz, before the sig¬ 
nal passes to the second mixer, another pair 
of 2SK520 JFETs; between the crystal filter 
and the second mixer is the first IF amplifier, 
a 3SK131 dual-gate MOSFET, which is AGC- 
controlled by bias applied to its second gate. 
This same stage also drives the receiver's 
NOISE BLANKER circuit, a common pulse- 
clipper type. The second mixer injection is at 
62.35 MHz and also provided by the PLL 
UNIT, to produce a second IF at 10.695 MHz. 
This is the last conversion stage used for 
SSB/AM/CW. The second IF signal passes 
through either a 5 kHz bandpass filter for AM, 
or a 2.2 kHz bandpass filter for SSB/CW (or 
an optional, sharper CW filter), before being 
amplified by a 2SC2712 bipolar IF amplifier, 
whose output drives a hybrid integrated cir¬ 
cuit product detector system using additional 
postamplification provided by a pair of 
3SK131 MOSFETs and a balanced detector 
using a pair of HSM88AS diodes. The carrier 
injection to the product detector is a signal at 
10.695 MHz provided by the PLL UNIT. 

On FM, the receiver employs an additional 
conversion stage producing an IF of 455 kHz, 
standard in the FM industry. This last conver¬ 
sion stage uses an MC3372 integrated FM IF 
subsystem having its own local oscillator and 
a 12 kHz monolithic bandpass filter. Thus, on 
SSB/CW/AM the TS-60S is dual-conversion, 
while on FM it is triple-conversion. This 
makes a good deal of sense, considering the 
FM IF subsystem integration available today, 
which helps make FM receivers as simple as 
they are. 

The transmitted SSB/CW/AM signal is gen¬ 
erated by an integrated circuit balanced mod¬ 
ulator, type uPCI 037HA, which is audio-driv¬ 
en by the microphone preamplifiers, shaping 
circuits and a 2SC2712 bipolar buffer amplifi¬ 
er, and has carrier injection at 10.695 MHz 


provided by the PLL UNIT, the same source 
as used for product detection in the receiver. 
The output of the balanced modulator is 
diode-switched to the same set of bandpass 
(crystal) filters used In the receiver’s second 
IF, then buffered by another 3SK131 MOS¬ 
FET which has ALC control by bias to its sec¬ 
ond gate, before passing to the first transmit¬ 
ter mixer, a pair of 3SK131S having an L.O. 
injection at 62.35 MHz provided by the PLL 
UNIT. The mixer's output is bandpass filtered 
and mixed again by another balanced mixer 
using a pair of 3SK184 dual-gate MOSFETs 
having an injection at 123.045-127.045 MHz, 
again provided by the PLL UNIT. The second 
transmitter mixer’s output at 50-54 MHz is 
bandpass filtered, buffered by a 2SC2954 
bipolar transistor and then fed to the FINAL 
UNIT for additional amplification. 

The FINAL UNIT consists of a “predriver,” 
type 2SC1971, a “drive amp,” a pair of push- 
pull 2SC1972s, and then the “final amp,” a 
pair of push-pull MRF492S or 2SC2879S. 
(Depending on where you look in the 
schematics, both part types are called out) 
The final’s output signal passes through a 54 
MHz low-pass filter before reaching the SWR 
protection circuit and antenna relay. The FI¬ 
NAL UNIT also contains a sophisticated tem¬ 
perature control system which drives the in¬ 
ternal heat sink cooling fan. In fact, the com¬ 
parator circuit which supplies signals to the 
fan motor drive transistors (three type 
DTD114EK bipolars) has three separate out¬ 
puts to drive the fan at progressively higher 
speeds as the heat sink reaches higher tem¬ 
peratures! Speaking of fans, the one in the 
TS-60S kicks into operation after only 15 to 
20 seconds keydown time at full power. If you 
transmit longer, the fan speeds up. When op¬ 
erating at full power for any length of time, the 


fan reaches maximum velocity and cre¬ 
ates an audible noise level that might 
be distracting if the operator doesn't 
use headphones. 

Obviously, this circuit description is 
an abbreviated overview and doesn't 
go into much detail, but it offers the 
technical readers some feel for the rig’s 
circuitry. I enjoy perusing schematic di¬ 
agrams, taking tips from the “pros” on 
circuit design. I was gratified that the 
TS-60S uses discrete, rather than inte¬ 
grated, final output transistors (cheap, 
easy to replace), and a push-pull out¬ 
put circuit which should practically 
eliminate any second-harmonic output, 
leaving only the third harmonic to filter 
(a much easier task, since it's so far 
away from the desired frequency). 

Features and Options 
The TS-60S comes with a 6-1/2- 
foot-long DC power cable fused in both 
leads, using automotive-style cartridge 
fuses which are inexpensive and readi¬ 
ly available (hooray!). It also comes 
with a mounting bracket, although a 
better one, model MB-13 (list price 
$47.95), is available. Other options in¬ 
clude a matching heavy-duty AC power 
supply, model PS53 ($249.95); a high-stabill- 
ty temperature-compensated crystal oscillator 
reference for the frequency synthesizer, 
model SO-2 ($179.95); a narrow CW filter, 
YK-107C ($109.95); a variety of desk-stand 
microphones (MC60A dynamic $149.95; 
MC80 electret $104.95; MC85 multiple-output 
electret with compression control and meter 
$159.95), and other lesser-used Items. I 
wouldn’t buy an accessory speaker for the 
rig, as its internal top-mounted speaker is 
loud and sounds great. Unfortunately, the op¬ 
tional CW filter and TCXO are both solder-in, 
not plug-in, accessories. Oh, well. 

The TS-60S ”S“ meter and power output 
level meter are of the “bar graph” variety and 
are quite useful. The bar graph power output 
level display reads “0 to 10,” and provides on¬ 
ly relative output power indications. For ex¬ 
ample, on the unit tested, a display reading of 
“1” corresponded to 5 watts output; “2“ was 
10W; about ”2.5” was 15W; about “4.5” was 
20W; a bit over ”7“ was 42W; and “10“ was 
full power, which in this case was 95W or so. 
I was able to achieve all these different output 
levels by using the menu-driven power output 
level control and by switching modes between 
CW and AM (AM always runs less power 
than CW/FM, regardless of the control set¬ 
ting). 

The bar graph S-meter is quite good on 
SSB/CW and pretty useless on FM, as is the 
case with most multimode transceivers I've 
seen. While the receiver's MDS (minimum 
discernible signal) on SSB/CW was less than 
-130 dBm (under 0.1 pV), the S-meter 
doesn't indicate anything until about -107 
dBm (1 pV) signal is applied to the antenna 
jack. Above this signal strength, the meter is 
surprisingly good. An ”S9” signal was 30 pV; 
”+20 dB/S9“ was 300 pV (exactly a 20 dB 
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change); “+40 dB" was 3.2 mV (again, a 20 
dB change); and “+60 dB" was 23 mV (a 17 
dB change). As S-meters go, this one is pret¬ 
ty accurate. On FM, all bets are off. “SI" re¬ 
quired -113 dBm (0.5 pV), but “S9" was only 
-102 dBm (1.8 pV), a change of only 11 dB 
for an indicated 8 “S" points difference (which 
should be 48 dB or so). On FM, the meter 
indicating “+20 dB” only required -97 dBm 
(5 dB more than “S9”), and “+40 dB” required 
-94 dBm (only 3 dB more than “+20"). S- 
meter accuracy can be useful (even on FM) 
for beam steering. 

The receiver in the TS-60S is top-notch. 
Not only did I make bench measurements us¬ 
ing a lab-standard signal generator, but I 
compared the rig with my much more expen¬ 
sive Yaesu FT-736R and its 6 meter module. 
Results? The little TS-60S held its own very 
well against the full-sized, base-station 
FT-736R. There was almost no measurable 
difference in sensitivity between the two, and 
extremely weak signals tuned in on both 
sounded about the same. (I used the 
XE2UZL beacon in Mexico, which operates 
around the clock on 50.027 MHz, as a QSB- 
free standard. When I turn my beam to null 
this beacon, it becomes a very steady, unwa¬ 
vering weak signal, just above the noise. It's a 
great reference signal!) The IF filtering in the 
TS-60S is certainly adequate (rated 2.2 kHz/ 
-6 dB for the SSB filter; measured at 2.189 
kHz/-6 dB), but more amazing is the receiv¬ 
er's ability to resist desensitization from 
strong off-channel signals. 

The Author’s Experience 

l ran this test: I nulled the XE2UZL beacon 
until it was almost in the noise, registering 
“SO” on the meter, and barely detectable. 
Then I introduced a signal offset by 10 kHz, 
at 50.037 MHz, from my signal generator, es¬ 
sentially in parallel with the antenna connec¬ 
tion. I had to adjust the generator’s level to 
-24 dBm, or about 12 millivolts, before I could 
detect any change in level on the weak bea- 


i con. This Is a difference in signal strength of 
more than 105 dB, and the 12 millivolt signal 
is far stronger than any I've ever come across 
on the air, including from stations operating 
’ only a few miles away. Older-generation 6 
meter receivers were never this good.) 

The receiver is also almost free of internal¬ 
ly-generated spurious signals. The “other 
side” of the IF filter “shadow” signals are 
greatly attenuated, and any very strong sig¬ 
nals occurring outside the IF passband can 
likely be rejected further with the IF SHIFT 
tuning control, which works well. 

OK, already; How does it play on the air? 
Like a champ! As I mentioned. I borrowed the 
radio for this review. After playing with it for 
one day, I really didn't want to give it back. 
But I had to—this was written right in the mid¬ 
dle of the peak sporadic-E season (June) and 
the rig's owner, KD6EQW, was chomping at 
the bit to get back on the air. Chuck uses a 
Diamond DP-GH62 collinear vertical base 
station antenna (vertically polarized. 2T tall, 6 
dB rated gain) at about 25' above ground with 
the TS-60S and has already had a ball with it, 
working E-skip all over the country with this 
nominal antenna. He intends to also use it 
mobile, with either a Larson 5/8-wave 2 meter 
whip (surprise—these work just fine as a 1/4- 
wave on six) or an M-Squared “Sqloop" hori- 
/ zontal, omnidirectional antenna on his truck, 
l and should have some great fun doing so. 

Two caveats are worth mentioning: First, if 
) you are measuring your vehicle for determin¬ 
ing where and how to mount the TS-60S be¬ 
fore actually buying one, be aware that Ken¬ 
wood's published dimensions need clarifica- 
i tion. Its “depth" specification is 233mm, which 
) corresponds to about 9-5/32'; however, the 
rig is really 10-5/8* deep, if measured from 
the main tuning knob to the rear heat-sink 
fins. Only the case measures 233mm, but 
you’ll need more space than this for the rig. 
Second, on the remote chance you'll be using 
I the rig for AM work (as opposed to SSB), be 
advised this is not a great-sounding AM rig. 


Like most SSB radios using “low-level” modu¬ 
lation for full-carrier AM, power output for 
AM work must be substantially reduced from 
the SSB peak value, and even then, modula¬ 
tion is anything but “broadcast quality.” The 
TS-60S, like many SSB rigs used on AM, pro¬ 
duces “downwards modulation,” meaning its 
output power actually drops down on modula¬ 
tion voice peaks. This Is remedied to some 
degree by using the rig in the "medium” or 
“low" power settings, where it runs 15W or 
5W output, rather than the full 20W produced 
in the “high” setting. Frankly, there’s not much 
AM activity on 6. and if that’s all you want a 
rig to do, a less expensive choice would be 
an old Gonset G50, Clegg Thor-VI, or some 
similar—if ancient—high-level modulated AM 
rig. 

Six meters is a great band. It offers a com¬ 
bination of VHF tropospheric and HF iono¬ 
spheric propagation and might be the only 
amateur band capable of producing strong- 
signal contacts from local, direct-wave to 
10,000-mile F2-layer DX contacts, with lots of 
useful propagation in between. WAS, WAC, 
DXCC are all possible on 6 meters, and 
maybe WAZ will be someday, too, with in¬ 
creased activity and the return of a solar cy¬ 
cle peak. Best sporadic-E “skip" conditions 
occur at the beginning of the summer and 
winter seasons, but the band is known for 
producing lots of “E-skip” all through the 
months of June and July (in the northern 
hemisphere). There’s bound to be local FM 
simplex and repeater activity, too, in most 
parts of the country. The TS-60S combines a 
good receiver with a powerful enough trans¬ 
mitter to work most anything right out of the 
box, and it provides an amplifier keying circuit 
to interface with an outboard high-powered 
amp for serious QRO (high powered) work. 
There are a variety of power amplifiers now 
on the market, both solid-state and tube type, 
as well as some excellent 6 meter antennas, 
to compliment the TS-60S as a serious base 
station for 50 MHz enthusiasts. Q 
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440-450 MHz 
Omnidirectional Antenna 

Build this UHF base or repeater antenna for less than 10 bucks! 

by Marty Gammel KA0NAN 


R ecently 1 was asked to rebuild a UHF 
repeater antenna that was given to a 
friend of mine. The design was not one 
that I was familiar with, but I did rebuild 
the repeater antenna with the same 
design that was in the PVC shell. The 
previous owner had forgotten to use 
the 95% velocity factor when figuring 
out his lengths. It matched in free 
space, but was 21 MHz off when in¬ 
stalled in the PVC antenna housing. I 
had to make all new parts to bring the 
antenna down into the 70cm ham 
band. That repeater is on the air and 
working just fine now. 

After rebuilding that antenna. I decided 
to try my hand at building a cleanly de¬ 
signed antenna with enough gain for base 



Photo A. Squeeze the copper tubing ends to¬ 
gether and insert them through the center 
opening of the “T" fitting. 
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station or repeater use. about 5 dB. The 
new antenna had to be weatherproof, com¬ 
pact. easy to mount, and easy to build with 
common tools. The design I settled on was 


A 20-year-old ARRL Handbook was the 
source of the design I wanted to rework: 
three half waves in phase, using a half¬ 
wave 52-ohm phasing section of coax. I 
wanted to encase this in PVC pipe to 
maintain a stable environment. 


Parts 

To make this antenna you will need 
some I-1/2" i.d. schedule 40 PVC pipe, 
two "tee" fittings, two end caps, some low- 
loss RG-8 or RG-213 coax, and some 
3/16" copper tubing. You may also 
want to use some styrofoam (see text 

I found it would be necessary to en¬ 
close the antenna in PVC. based upon 
my experience with my 2 meter ver¬ 
sion of this antenna years ago. The 
copper had turned almost black from 
chimney gases and exposure to the 
weather. Also, the lower section of the 
copper had split from moisture refreezing 
during a cold, wet winter. 

Once you have gathered together all the 
needed materials, you should have a 
completed, tuned antenna in a couple of 
hours. 



“Once you have gathered together 
all the needed materials, you 
should have a completed, tuned 
antenna in a couple of hours” 


one that I had built for 2 meters years ago. 







Photo B. Once the tubing is inside the "T" fitting, straighten it out to make it took like an 



Making the Antenna 

First. 1 cut all the needed pieces of the 1- 
1/2” PVC pipe to length with a hacksaw. 
Cut two pieces 12” long for the vertical sec¬ 
tions. and one piece about 18” long for the 
horizontal section that houses the tuning 
stub. 

After cutting the PVC pipe, smooth out 
the rough edges with sandpaper to help 
make the assembly process easier. 

Now comes the important pan! Decide 
on the portion of the 420 to 450 MHz band 
on which you want to operate. 1 chose 438- 
450 MHz for the repeater and simplex area 
of the band. When you enclose an antenna 
in PVC pipe, you must figure in the veloci¬ 
ty factor of PVC pipe, 95%. into the formu¬ 
la. This meant that 1 needed 36-3/4" of cop¬ 
per tubing. This was determined by using 
the formula for a half wave found in any 
ARRL Handbook: 468 divided by the fre¬ 
quency in MHz = the length. Then you 
must allow for the PVC pipe by using the 
95% velocity factor. 468/F MH , x 0.95 = 
final length. 

Figure 1 shows the proper lengths and 
configuration to bend the 3/16" copper tub¬ 
ing to make it radiate properly. Use a vise if 
you have access to one to get nice square, 
accurate bends. The first section is 12" 
long, then a 90-degree bend, then a 6" 
length, then another 90-degree bend. Allow 
3/4" spacing on the tuning stub at the center 
of the antenna. You are now halfway done 
with the bending process. Bend the other 


half of the tubing to match the first half of 
the antenna. 

Squeeze the tubing ends together and in¬ 
sert them through the center opening of the 
“T" fitting (see Photo A). Once the tubing 
is inside the “T" fitting, you can straighten 
the tubing out to make it look like an anten¬ 
na again, as in Photo B. The copper tubing 
does not have to be perfectly straight. 

Now make a phasing section of 52-ohm 
coax, again using the correct velocity factor 
for your coax. Using RG-8 foam coax, with 
a velocity factor of 80%. meant that I need¬ 
ed a piece 10” long. Other types of RG-8 or 
RG-213 have different velocity factors; 
some use 66% or 78%, so check your 
ARRL Handbook to determine which one is 
correct for your coax. 

Attach the phasing section to the coax by 
connecting the shields from both ends of 
the phasing section to the shield of the 


feedline stub (see Figure 2). Tape the phas¬ 
ing stub to the feedline stub with electrical 
tape. Be sure that the phasing stub with 
coax attached will fit inside the 18" section 
of PVC pipe. Attach the center conductors 
to each side of the tuning stub at about 4" 
from the vertical sections of the antenna. 
This is the feed point (see Figure 2 and 
Photos C and D). Bend the ends around the 
tubing snugly to make the soldering job 
easier. 

Again try inserting the coax with the tun¬ 
ing stub connected to ensure that it will still 
fit inside the 18" piece of PVC pipe. In one 
end of the 18” piece of PVC you need to 
cut a notch wide enough for the coax, and 
deep enough to clear the “T" fitting about 
2" (see Photo D). After the assembly and 
tuning of the antenna, you will want to 
caulk the notch in the PVC to give a weath¬ 
erproof seal. 

The Assembly Process 

Assemble the complete antenna dry to 
make sure everything fits properly (see 
Photo E). During this assembly process, 
you may want to cut some scrap styrofoam 
pieces to keep the copper tubing in the cen¬ 
ter of the PVC pipe (see photos). 1 used a 
hole saw. but you can cut the pieces of sty¬ 
rofoam with a knife if necessary. Attach the 
antenna to a mast with the stainless-steel 
band clamps. You may want to tape the 
joints of the PVC together while you do the 
tuning of the antenna. Do not glue any of 
the pieces together until the tuning process 
is complete. 

Tuning the Antenna 

Use an SWR bridge capable of accurate 
measurements at 440-450 MHz to check 
the top, middle, and bottom of your desired 
frequency spread. The feed point should be 
about 4" from the vertical sections of the 
copper tubing. Moving the feed point an 
eighth of an inch will change the match 
quite a bit. Once you have found the best 
feed point, solder the coax center conduc¬ 
tors to it securely, and tape the phasing sec¬ 
tion to the tuning stub tightly. Slide this as¬ 
sembly into the 18" section of PVC and 
check the match again. If it is still good, 
you can glue the 18" section of PVC to the 
“T* fitting. Glue the 12" sections of PVC to 
the “T” fitting, but do not glue the end caps 
yet. 

As a final tuning trick, put a small flat- 
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Photo D. Attach the phasing section to the tuning stub [foreground). Notice the notch in the 
PVCfor the coax (backgroimd). 



or pan-head #4 stainless-steel self-tapping 
screw into each end of the vertical copper 
tubing to fine-tune the length. Start out with 
the screws all the way in. and adjust by un¬ 
screwing in small increments until you are 
happy with the match. On my first at¬ 
tempt. I glued the caps on. and had to 
settle for 1.35 to 1 for the best match. 

By using the screws to fine-tune you 
can get 1.1 to 1 or 1.2 to 1 for your fi¬ 
nal match. On my second try 1 wound 
up with a 1.16 to 1 match at 450 MHz. 
and 1.35 to 1 at 438 MHz. 

Final Assembly 

When final tuning is complete, glue 
the end caps on, and glue on the split “T" 
fitting. Apply some silicone or butyl rubber 
caulking to the area where the coax goes 
through the PVC to weather-seal the open¬ 
ing. I used some duct tape on the opening 
area of the split “T" that seats against the 
mast to further seal out any bugs or mois¬ 


ture. and to give a cushioning mount to the 
mast. Attach the completed antenna to your 
mast or tower leg with the stainless steel 
band clamps, connect your coax or hardline 
to your stub, and weather-seal this junction. 


Builder’s Notes 

If you can get a match ranging from 1.2 
to 1.6 over about 10 MHz, you have 
achieved success. All joints must be sealed 
to keep out any moisture. Pay close atten¬ 
tion to the formulas used in this project. 
They make the difference between success 


Parts List 

My sources locally were Builders Square 
and Hardware Hank Stores for all items 
needed to make this antenna 

2 pieces 12" long 1-1/2“ PVC pipe 

1 piece About 18“ long 1-1/2“ PVC pipe 

2 1-1/2* Tee fittings Schedule 40 
Pressure type PVC 

36-3/4“ Of 3/16“ copper tubing, 
refrigeration type 

2 2-1/2“ stainless steel band 

clamps (for mounting) 

Styrofoam (to keep copper tubing centered 
inside PVC) 

Duct tape (to seal the open end of the split 
PVC T fitting) 

Tools List 
PVC cement 
Hacksaw 
Tape measure 
Electrical tape 
Vise (optional) 

Hole saw (optional) 

Materials Cost List 

10’length of 1-1/2“ PVC pipe $3.00 

36-3/4“ length of 3/16“ copper tubing $1.25 
2 1-1/2“ PVC T fittings $2.00 

2 1 -1 /2* PVC end caps $1.25 

2 2-1/2“ stainless band clamps $1.00 

Total materials cost $8.50 


and failure. Refer back to the text and the 
drawings and photos before doing any glu¬ 
ing; PVC glue is fast-setting and permanent 
(10 seconds). You may want to use a piece 
of self-sticking rubber non-skid tub tread 
instead of duct tape to seal the open end of 
the split “T” fitting. Use the lowest-loss 
coax or hardline as your main feedline to 
cut down on losses; feedline losses are quite 
large at 450 MHz. 

A Review of Formulas Used with the 
Copper Ttibing 

At the frequency of use. a 1/4 wave 
= 6.3" x 6 = 37.8" of 3/16" tubing. The ve¬ 
locity factor of PVC pipe is 95%; 37.8 x 
95% = 35.91". I round this off to 36" and 
add the 0.75" center of the tuning stub to 
come up with the 36.75" overall length of 
the tubing. 

Formulas Used with the 52-Ohm 
Phasing Stub 

12.6" = a half wave x 0.80 = 10.08" 
for RG-8 foam; x 0.66 = 8.316" for 
RG-8A solid dielectric and RG-213; x 
0.78 = 9.828" for 9914 Bclden foam. 

If you have questions about this an¬ 
tenna please write to me, including a 
#10 SASE: Marty Gammel KA0NAN, 
1703 Hewitt Ave.. St. Paul MN 55104- 
1128. 1 hope that you get many years of ser¬ 
vice out of this antenna, and I would like to 
thank John Berglund K0UBA for his help 
in editing. 73s and happy hamming to all of 
you who like making your own antennas, 
instead of just buying whatever the manu¬ 
facturers decide that we want! B 


“Pay close attention to the 
formulas used in this project. 
They make the difference between 
success and failure” 
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73 Review 


Number 7 on your Feedback card 


by Gordon West WB6NOA 

The Alinco DJ-G1T 
Handheld 

An HT with a built-in spectrum analyzer! 


Alinco Electronics Inc. 
438 Amapola Ave. #130 
Torrance CA 90501 
Telephone: (310) 618-8616; 
Fax (310)618-8758 
Price Class: $269 



A linco advertises that their new DJ-G1T 2 me¬ 
ter handheld possesses a unique feature 
that no other handheld on the market has—a 
built-in speclnjm analyzer. Most amazing—what 
kind of circuitry in a dual-conversion, super-het¬ 
erodyne receiver could let you look at the VHF 
band in the frequency domain? 

The Alinco DJ-G1T is part of a series of four 
band-scope transceivers that are offered in 
Japan—DJ-G10, -G40 (for 440), -Z10, and -Z40; 
the last two without the touch-tone pad. Alinco 
USA brings in just the VHF version with the 
touch-tone pad for now, but indicates that the 
UHF version with band scope may be just 
around the corner. 


The new Alinco DJ-G1 has the build of a 
stocky HT—it's not real thin, nor is it real tall. It 
fits nicely in your hand and is sized at 
50mm wide, 116mm high, and 37mm 
deep. It comes with a 7.2 volt, 700 mAh 
battery pack that slides up inside the unit 
like you would load a pistol. Seven volts at 
700 mils is a nice balance of 2 watts power 
output on high, drawing about 980 mA on 
high power transmit. The pack can give 
you a quarter-watt output on low power at 
375 mils, and on medium power your out¬ 
put is 1 watt at around 750 mils. Power out¬ 
put is easily selected by a “function PO" 
command on the front panel. 

If you absolutely need high power output 
at 5 watts plus, you can go for the optional 
EBP-32N 12-volt pack that will consume 
over 1,500 mA on high power output. If 
long life is what you need with your hand¬ 
held, I would recommend the optional Alin¬ 
co 7.2-volt pack at 1,200 mA, and this 
should last you the better part of a day. 
However, this pack and the high-power 
pack will add additional inches to the bot¬ 
tom of the transceiver. And all emergency 
communicators should carry the EDH-14 
alkaline battery tray, and this tray fits flush 
with the bottom of the unit for 9 volts at 
about 4 watts out, and a dramatic improve¬ 
ment over nickel cadmium on how long 
your batteries will last. 

I go into detail about the importance of 
the right size battery pack because no 
handheld with any type of fancy display or 
capabilities is any good with a dead set of 


batteries. So when you buy any handheld, take a 
close look at battery voltage, current consump¬ 
tion on transmit, and the milliamp hour capacity 
of the battery pack that comes with the unit or is 
sold as an option. 

Operation 

The Alinco DJ-G1 is a 2 meter transceiver 
with added 440 MHz receive capabilities. In 
some parts of the country there are repeater 
systems that could allow for some crossband op- 
tions-transmitting on 2 meters, and then cycling 
back to receive on the 440 band. The 440 re¬ 
ceive capabilities will probably perk the interest 
of scanner enthusiasts that will ask the inevitable 
question, “Can the set be modified for out-of- 
band public safety receive?” The answer is, “Yes, 
by going into the insides of the unit, cutting the 
red and blue wire loops, and unleashing receive 


capabilities from 400 MHz all the way up through 
511 MHz.” 

On the VHF side of the transceiver you get 
wideband receive capabilities from 108 MHz 
through 174 MHz. But if you plan to hear any 
aeronautical calls down around 110 MHz to 130 
MHz, you need to specifically call up the AM 
side of the receiver. 

1. Push the VFO button to get into the VFO 
mode. 

2. Push the hold function, push “low PTT," and 
the letter “A” will appear in the screen indicating 
AM reception. 

3. Now write into memory all ot your aeronau¬ 
tical receive channels. 

4. Cancel out by repeating the above steps to 
return to FM mode. 


Incredibly, the DJ-G1T comes with 80 
emory channels out of the box, and you 
jn't need to buy any memory expansion 
tip for these 80. Most other handhelds 
>me with about 40 channels; and while 
is is OK, it's generally not enough for 
tanner enthusiasts up on 460 MHz. 

Now, before I go into the spectrum ana- 
zer “band scope” feature that sets this 
tit apart from all others, let's explore a few 
ore “features” that are relatively common 
t most high-quality, single-band and dual- 
ind 2 meter transceivers. Here’s what the 

Auto dialer with 5 memories 
Auto dialer delay programming options 
DSQ for private paging common to other 
brands of handhelds 
CTCSS encoder built in, with simple 
plug-in provisions for optional 
encode/decode board 
Six scan modes 

Odd splits on all 80 memory channels 

CAP/MARS TX capabilities 

Priority watch 

Reverse function 

Momentary or constant backlight 

Backlit keypad (looks great at night) 

Auto power off 
Battery level indicator 
Battery save function 
Programmable scan time 
Programmable scan edge frequencies 
Call channel 


28 73 Amateur Radio Today • November, 1994 



I think you get the idea here—nothing was left 
out when it came to bells and whistles, of which 
most ham operators will only use a fraction of 
the unique capabilities of their single-band or du¬ 
al-band handheld. I tried out many of these fea¬ 
tures and can report that they all work. No sur¬ 
prise here—although I was pleased to see that 
the pager function in the DSQ mode is similar to 
what you might find in Icom, Kenwood, and Yae- 
su radios, too. This means that your radio will be 
compatible with a DSQ system, if an enterpris¬ 
ing ham has inaugurated one through a local 
club or repeater organization. 

Spectrum Analyzer 

This is not the first time I have seen a quasi 
spectrum analyzer built into an amateur radio 
communications receiver. I have a little-known 
Standard radio AX700 receiver that can be 
switched into a spectrum analyzer with undulat¬ 
ing vertical bars going up and down in time with 
incoming signal strengths on center frequency 
and a few hundred kilohertz to each side. This is 
the same idea that Alinco has incorporated into 
their oversized and very legible LCD display win- 

To enter the channel scope mode, get into 
VFO, hold function, and then push the “8" key for 
“Search." The conventional left-to-right LCD bar 
graph for signal strength instantly disappears, 
and now vertical bars illustrate frequency occu¬ 
pancy on seven ever-changing pedestals. The 
default value is 5 kHz per pedestal, and this is 
really too tight to be of much interest in what's 
really happening on the next channel up or 
down. 

It's easy to change this—get out of the spec¬ 
trum analyzer mode, get into the frequency step 
mode, and select either 15 kHz or 20 kHz 2 me¬ 
ter channel separation for your particular part of 
the country. Now this feature gets useful: You 
can see two channels down and two channels 
up, for near-channel activity. And if you want 
even a larger look, go into 50 kHz steps, and 
now you can see 150 kHz up and 150 kHz down 
from center frequency 

Out here in Southern California, 146.52, 
146.55, and 146.58 are all common simplex fre¬ 
quencies. But repeater pairs are sometimes 
spaced only 15 kHz apart, so I set my band 
scope for 15 kHz steps. While operating on 


146.550 MHz simplex, I could clearly see the ac¬ 
tivity taking place below me on 146.520 MHz, 
and could also see that I still had an open chan¬ 
nel to QSY to up on 146.580 MHz without hav¬ 
ing to go up and take a listen. 

While rotating through the frequencies in the 
band-scope mode, you can watch the signals 
whiz by on the screen as you tune by them. But 
it takes the receiver section of this transceiver 
about a second to finally bring up the audio be¬ 
cause of the scanning technique used in the 
band scope. You could also detect the rather 
slow five-second scan rate by noticing the audio 
dropout on the frequency you were listening to, 
and also watching the slow change in signal 
strength on those frequencies indicated above 
and below center frequency. In other words, if 
you are listening to 146.520, you will see the sig¬ 
nal strength of the other station instantly vary 
because you are on center frequency. But if 
someone should stop transmitting down 30 kHz, 
someone who you have been watching to the 
left of center, it may take three or four seconds 
before that LCD signal strength indicator drops 

You can also run the channel scope to moni¬ 
tor nine memory channels: four below you, four 
above you, and the memory channel you are ac¬ 
tively listening to. If you are tuned into nine differ¬ 
ent repeaters, you will see all of their activity on 
the scope. When any repeater drops out, you 
will see their LCD signal strength drop. But this 
drop could be delayed by as much as three sec¬ 
onds due to the scanning technique employed in 
this channel scope scheme. And just like before, 
every five seconds, the frequency you are listen¬ 
ing to abruptly drops out as the microprocessor 
quickly whizzes through the channels to refresh 
the channel scope readout. 

In the channel scope mode, your active listen¬ 
ing is interrupted every few seconds as if you 
had a priority watch switched on. This is a bit an¬ 
noying, but ifs the only way that the set can re¬ 
fresh its look at frequencies around you. But if 
you are looking for activity on up to nine normal¬ 
ly quiet repeater frequencies, you can quickly 
spot it and see which way to turn the dial to get 
to that activity by watching the scan scope. This 
is a feature that I liked very much. 

Does the scan scope really mean all that 
much to the average hand-held radio user? 


Probably not—but it does look a little bit impres¬ 
sive when you check it out for the first time. After 
you play with it for a few days, you will see that it 
is best used for seeing what's happening on four 
channels down, and four channels up from the 
present frequency you are tuned into. 

It's nice to see a big LCD display. The audio 
output was also good, measured at around 250 
milliwatts. This is adequate when you’re holding 
the unit in your hand, but not nearly adequate if 
you're trying to pick up a call with the unit worn 
on your belt and a jacket over It. An external 
speaker microphone that Alinco offers is a great 
way to get the most out of the audio output. 

I tried my usual torture tests of dropping the 
unit from a coffee table to a hardwood floor, 
and the worst I could do was to slightly scratch 
the convex clear plastic screen. Transmit audio 
sounded full and clear, and factory deviation 
was set to 4.5 kHz, just about right for today’s 
crowded bands. VHF sensitivity was relatively 
hot at about 0.08 microvolts, and the UHF side 
of the equipment was hot at around .15 pV They 
are not running a complete separate receiver 
for UHF, so it’s common to find a UHF receive- 
only capability somewhat close from the TX/RX 
capability for the band that the unit was de¬ 
signed for. And for public safety monitoring at 
460 MHz, you have plenty of sensitivity to spare 
at.15pV. 

The instruction book is not necessarily glam¬ 
orous, but it gives you plenty of detail on how to 
run this unit through its paces. I made several 
phone calls to Alinco for follow-up information, 
and al of the gang up there including Taka on 
the technical bench were more than helpful, 
spending some phone time with me answering 
any question that I could come up with. Alinco is 
not so big that the technicians are Isolated from 
the public—and it’s fun to talk with the techs be¬ 
cause some of these folks were actually in on 
the original design work of the equipment in 
Japan. 

So the new Alinco handheld does its job well, 
with the ‘spectrum analyzer band scope’ both a 
gee-whiz and something that could be used on 
the service bench. But if you're out there in the 
boondocks looking for activity, you'll see it long 
before you’ll hear it in the 50 kHz step mode. 
That in itself is one great feature on this very 
unique portable transceiver from Alinco. Q 
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MXM Industries 
Rt. 1 Box 156C 
Smithvllle TX 78957 
Telephone: (512) 237-3906 
Price: $129.95 

The MXM Simple 
Transceiver 

An easy-to-build single-band CW QRP kit. 


73 Review 


by Jeff M. Gold AC4HF 



that helps avoid confusion and Identify parts. 
These features make It very easy to locate 
the correct part and place it in the proper 
place on the board. I found the single-sided 
board easy to solder on. It is also fairly easy 
to remove a part from this board if you should 
put it in the wrong place or need to replace it. 

The directions are not step-by-step, but 
they are very clear and easy to follow. The 
first part of the instructions explains in under¬ 
standable terms the design of each section of 
the transceiver. If you should have a problem 
during the final testing, this part of the in¬ 
structions becomes a valuable tool. The parts 
overlay shows the underside traces of the 
board as well as the labeled parts. This is an¬ 
other great aid in finding possible problems. 
The schematic is very clear and easy to read. 

I often find myself doing really dumb 
things. I will take great care in building a kit. I 
will carefully align it. But, if it’s late I may put 
the kit away for a while and then do some¬ 
thing like hook up the power back¬ 
wards or put the board on the table 
on top of small pieces of scrap wire 
or solder. These things can lead to 
major smoke. Whether you use 
them or not, diagnostic aides such 
as good schematics, circuit de¬ 
scriptions and overlays showing 
the bottom side of the printed cir¬ 
cuit board are worth their weight in 
gold. 

I really liked the way the con¬ 
struction steps were handled. You 
build the transceiver in sections 
and check and align each section 
before proceeding. This gives you 
intermediate sources of gratifica¬ 
tion as well as making it easier to 
identify problems as you build up 
the kit. 

The instructions are separated 
into construction and alignment 
sections. After you build a section 
of the radio, you go to the appropri¬ 
ate part of the alignment section. 
The first section you build is the IF. 
In order to align this section you 
need a source for a 4 MHz signal. 


T here are a number of reasons to build a 
radio from a kit. I get a great deal of satis¬ 
faction from talking to hams on a piece of 
equipment I have assembled myself. The 
building process itself is often worth the price 
of the kit (I often say building is cheaper than 
therapy). And, if you have a problem with a 
rig, you are much more likely to be able to re¬ 
pair it yourself if it’s something you've built 
yourself. 

One of the first kits I ever assembled was 
MXM Industries' 40 meter transmitter/receiver 
combination, an inexpensive kit that I picked 
up at a hamfest. I did not know much about 
soldering, much less about building a working 
radio. I made a number of mistakes during 
assembly and managed to blow up a few 
transistors in the transmitter, but in the end I 
had a working radio. I enjoyed building the kit 
and was very excited when I was able to ac¬ 
tually talk to someone on it. The receiver was 
a VFO-controlled superhet that worked well. 
The transmitter produced a nice 
signal, but was crystal-controlled. 

You also had to manually switch 
between transmit and receive. Be¬ 
ing stuck on one transmit frequen¬ 
cy and having to manually switch 
from transmit to receive made this 
a seldom-used rig. 


MXM’s new kit provided my 
wished-for improvements. These 
transceiver kits are made for a 
single band to work on CW, and 
are available for 80, 40, 30 or 20 
meters. The receiver is a double- 
conversion single-signal design 
and employs dual filtering. The rig 
features electronic QSK keying 
and a variable pitch control that 
can be used for bandwidth con¬ 
trol. It puts out approximately 3 
watts. The kit comes with a nice 
printed circuit board, all board 
parts, air-variable capacitors for 
main tuning and pitch control, and 
a very nice aluminum case (I liked 
the case the way it came and 


didn't bother to paint it). The kit does not in¬ 
clude the potentiometer for volume control 
(available from Radio Shack for about $1.30, 
or at most hamfests). It also doesn’t come 
with the jacks to connect the headphones, 
power and key; many people like to choose 
their own types of connectors and keep them 
in their ham shacks. 

Putting It Together 

The first page of the instructions says 
“CAUTION: The MXM Simple Transceiver is a 
very sophisticated design. It is recommended 
ONLY for experienced builders" This is prob¬ 
ably the only line I disagree with in the entire 
documentation—I found this a very easy kit to 
build. However, new builders might need help 
with the alignment process. 

The entire transceiver goes together on a 
single printed circuit board. The board is very 
clearly silk-screened and there is an excellent 
parts overlay. There is also a nice parts list 


Photo A. The MXM Simple Transceiver. 
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Performance 


The directions say you can use the fifth 4 
MHz crystal included in the kit for the trans¬ 
mitter to build an oscillator. The instructions 
refer you to the ARRL Handbook if you need 
circuit details for the oscillator. 

I have an MFJ antenna analyzer, which 
works by injecting a low-level signal into the 
antenna and then using it to measure reflect¬ 
ed power. I find that this piece of test equip¬ 
ment works well as a signal source. You 
might also find it helpful to have a frequency 
counter. The alignment instructions provide 
for checking the frequency at two test points. 
You can, however, do the alignment without 
the frequency counter. To tune the IF section 
you tune a transformer until you hear an au¬ 
dio level which will indicate that the oscillator 
is operating. You can hook the frequency 
counter or scope to a test point and measure 
the frequency, which should be 455 kHz. 
Next, you tune another transformer to get 
strong audio output and check the frequency 
at a different test point The frequency should 
be at 4.455 MHz. This adjustment is very pre¬ 
cise and may take you a couple of tries to get 
it right. You are tuning the IF section to detect 
the 4 MHz signal coming through the crystal 
filter. The last adjustments are to two more 
transformers for maximum audio output. 
These are fairly broad adjustments and 
should present no problem. 

The next section you build is the RF sec¬ 
tion. You will need a source to generate a sig¬ 
nal for the band the kit is on. You can use a 
separate transmitter/transceiver or other sig¬ 
nal source. I once again used my antenna 
analyzer to provide a signal source. You tune 
a transformer until you can hear a signal that 
is in the band the kit was built for, then re¬ 
peak the other transformers. 

The last section you build is the transmit¬ 
ter. You need only tune one transformer in 
this section to purify the signal and route it to 
the rest of the transmitter. You can use an os¬ 
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cilloscope and/or wattmeter. If you only have 
a wattmeter you can tune for the most power 
output. With a scope you will monitor the 
waveform of the transmitted signal and get it 
as clean as possible. You will also need to set 
a variable capacitor to make sure that you are 
transmitting and receiving on the same fre¬ 
quency. I always find it easier to use my main 
station transceiver for this. I transmit with the 
power level off and no antenna hooked to my 
main transceiver. I then locate this signal on 
the receiver I am aligning. Next I transmit with 
the kit and tune the variable capacitor to bring 
it right on frequency. I usually repeat this a 
few times on different frequencies to ensure I 
have it set correctly. This also allows you to 
listen to the quality and sound of the kit's 
transmitted signal. 

Once you have done the initial check¬ 
out and alignment you are ready to mount the 
board and controls in the case. It is suggest¬ 
ed that you mount the board in the case, 
making the wider part of the case the front. 
You then mount the board in the left section 
and the air variable capacitor for tuning to the 
left of the case. This will leave plenty of room 
if you want to modify the rig later by adding 
an electronic keyer or additional filtering. 

Once you have everything in the case, you 
fine-tune the various stages. To accomplish 
this you hook the transceiver to a resonant 
antenna. You again use a nearby 4 MHz 
signal source and repeak the transformers. 
The directions are very clear. You will need to 
follow them step-by-step to get the proper 
performance out of the receiver and trans¬ 
mitter. 

I found my kit went together very easily. I 
was very pleased with the clarity of the in¬ 
structions and the quality of the parts. I didn't 
find myself confused about how to assemble 
any part of the kit. Sometimes I like building 
something just for pure relaxation, and this kit 
really did the trick._ 


Once the kit was together and aligned, I 
was anxious to get it on the air. I hooked the 
rig up to my main station antenna (a quad). 
The receiver is sensitive; if the signal is there, 
you should hear it. One of the features that 
sets this transceiver apart from other QRP 
kits is the CW pitch control. The pitch control 
uses an air variable to control the CW pitch of 
the incoming signal. The control allows varia¬ 
tion of the output frequency of the product- 
detector oscillator. You can set the pitch to a 
tone that you prefer. More importantly, this 
provides variable bandwidth control by mov¬ 
ing the injected signal nearer or farther from 
the edges of the filter’s bandwidth. When the 
band gets noisy or crowded it becomes a 
useful filter. 

My transmitter put out a little over 2 watts. I 
had no trouble at this power level making 
contacts. I prefer electronic keying. I find re- 
lay-controlled transmit/receive switching can 
become annoying in some cases. The QSK in 
this transceiver proved to be effective. 

After completing the final alignment proce¬ 
dures I anxiously tuned across the band. 
Luckily the band was in fair condition. Almost 
immediately I heard AA1HJ calling CO. I an¬ 
swered his call. Dave in Newton, New Hamp¬ 
shire, and I had a nice QSO for a short while. 
He reported I was a 559 but a tad off his fre¬ 
quency. Well, no one is perfect. I went back 
and redid the variable capacitor tuning. I next 
contacted Bob N2NQG in Toms River, New 
Jersey. He was a 599 and reported I was a 
569. He was using 100 watts to my 2 watts. I 
felt I was doing a good job. 

The bottom line is that this is one of the 
least expensive superhet-based kits on the 
market. It is fun, easy and enjoyable to assem¬ 
ble. Beginners may need some assistance 
with the alignment, but should be able to meet 
with success. Once on the air I think you will 
be happy with the fruits of your labor. B 
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Number 9 on your Feedback card 


by Jeff M. Gold AC4HF 

The MFJ-1786 


MFJ Enterprises, Inc. 
P.O. Box 494 
Mississippi State MS 39762 
Telephone: (800) 647-1800; FAX (601) 323-6551; 

Technical help (800) 647-8324. 

Price Class: $249.95 


Super Hi-Q Loop 

A compact multiband HF antenna. 


I was anxious to try out the new MFJ loop 
when I first saw their advertisement. I have 
both read and heard many heated discus¬ 
sions about small loop antennas. A small 
multiband antenna that can be set up in min¬ 
utes or used in places where space is at a 
premium or antenna restrictions are in effect 
would be a good investment, if it performed 
as advertised. 

The antenna arrived one afternoon while I 
was at work. My wife called me to ask what 
type of monstrosity I had purchased this time, 
because there was a huge heavy box that 
had just arrived. 

The antenna has a diameter of 36 inches. 
This means it can fit fully assembled in the 
back of a small car. It is constructed of thick- 
walled aluminum pipe. The current carrying 
joints are welded to increase the efficiency of 
the antenna. One of the major drawbacks of a 
small loop is that it can be very lossy. The 
manual states that the antenna was designed 
with the intention of keeping the losses down 
by paying particular attention to the electrical 
and mechanical construction of the 
antenna. MFJ claims that by using this 
design method, the loop should radi¬ 
ate nearly as well as a half-wave 
dipole (they use the term “full-size 
dipole’ in the manual). To accomplish 
this goal they use large-diameter 
thick-walled aluminum pipe for the ra¬ 
diating element, set into shape by a 
special machine. The joints are heli- 
arc welded to eliminate resistive pres¬ 
sure connections. For tuning they 
used a specially constructed (arc- 
welded) butterfly capacitor which has 
a lower loss resistance. The antenna 
is heavy. The materials are good qual¬ 
ity, and so is the construction. 

Location and Mounting 
The manual goes on to explain the 
radiating patterns, polarization of the 
antenna, and suggested locations for 
mounting. You can either vertically or 
horizontally mount the antenna. If you 
mount the loop standing up you will 
get vertical polarization. When mount¬ 
ed vertically, the antenna is direction¬ 


al. The nulls occur perpendicular to the loop's 

Mounting the antenna horizontally will re¬ 
sult in an omnidirectional horizontally-polar¬ 
ized pattern. The pattern will have a null 
straight up and straight below the center of 
the antenna. This will cause the ground re¬ 
flection to cancel the signal unless the loop is 
mounted high enough away from the ground 
or structures that act as ground planes. A 
small loop is generally quieter on receiving 
when horizontally polarized. Horizontally po¬ 
larized loops are not good for ground-wave 
communications, but work well for medium to 
long-distance skywave communications. 

Where you are able to mount the antenna 
will also determine how you mount it. If you 
mount the loop less than 20 feet above a 
metal roof or other ground plane it probably 
will not work very well at all. I believe incor¬ 
rect placement and mounting account for 
much of the bad reputation the small loop has 
received. 

The loop will operate from 10-30 meters 


and should tune to 1:1. Tuning is done by an 
indoor remote control unit. This is a semi-au¬ 
tomatic tuner. It has a built-in cross-needle 
wattmeter with both high and low power 
ranges. The tuning and control voltages are 
fed through the coax. This means you don’t 
need to hook up any additional wiring. The 
remote control can be powered by an optional 
AC adapter or you can put batteries into the 
unit for portable use. There is a lamp on/off 
button to help save energy when using the 
unit with battery power. Above the SWR/pow- 
er meter are three buttons: the power button, 
the hi/lo power range control, and the lamp 
button. On the right top section on the front 
panel are a series of four buttons and four 
LEDs. The right-most section is the Auto 
Band Select. This is for fast tuning. To its left 
are the fine-tuning controls. 

You can tune the loop in several ways. If 
you don’t know which band the current setting 
is on you can either go to the topmost setting 
(10 meters) or bottom setting (30 meters). To 
go to the top of the tuning range you push the 
UP button. When the loop is at the 
top of the tuning range the FREQ UP 
LED will light and it will automatically 
stop. This will take up to 45 seconds, 
depending on what the last setting 
was. You then key your transmitter 
with a steady 1 -50 watts on the fre¬ 
quency you want to tune, then push 
the AUTO BAND SELECT “DOWN’ 
button. The loop will tune 'til it is just 
past the frequency. A beeper will go 
off and the remote will stop tuning. 
You then press the “Down* button to 
turn it off. As you release the FAST 
TUNE (Band Select) button, one of 
the FINE TUNE LEDs will be on. It 
will tell you if you need to fine-tune up 
or down. You just press the appropri¬ 
ate button and observe the cross 
needles until you get to 1:1. If you go 
a little too far, you just press the op¬ 
posite fine-tune button. This proce¬ 
dure is a lot easier in practice than It 
is trying to describe it in words. After 
you have done It once it is a simple 
procedure. The manual describes the 
process clearly and completely. 
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Photo 2. The MFJ-1786 Remote Control. 


I first tested the loop in a horizontal config¬ 
uration. I kept the installation as simple as 
possible. I had a spare piece of thick-walled 
PVC pipe about five or so feet long that I 
mounted to the antenna. I put the loop over 
my shoulder and climbed the tower to the roof 
of the house. I put the loop up at about 22 
feet and used the crossbeam of the tower to 
help stabilize the antenna. I was able to com¬ 
pletely mount the antenna on the roof, includ¬ 
ing feeding the coax out of the house through 
the shack floor, in less than 20 minutes. I 
don't recommend this method for permanent 
installations. The antenna is fairly heavy for 
its size and the PVC pipe would not be suffi¬ 
cient to hold the antenna over a long period 
of time. If I were going to leave the antenna 
up, I would have mounted it higher and re¬ 
placed the PVC with some real pipe. 

I went into the house to test out the new 
antenna. I opened the manual and went 
through the initial test procedures. I didn't en¬ 
counter any problems so I decided it was time 
for an on-the-air test. I first tried 30 meter 
CW. I came across W1ZEI/4 calling CQ. I had 
a nice chat with Brownie in Florida. He was a 
539 and I was a 569. I told him I was testing 
out a new antenna and he reported I was "do¬ 
ing FB.” Propagation must have been towards 
Florida because I next worked Lew in Winter 
Park, Florida. He was a 579 and I was a 589. 
He stated loop doing very good into central 
Florida." I worked many other contacts. 

I had recently finished testing out the new 
MFJ SSB 20 meter low powered travel radio 
and decided it would be a good test of the an¬ 
tenna to see how it did with low power on 


SSB. I tuned the loop to 20 meters. It took 
about a minute to change bands and fine- 
tune. I heard a DX station calling with a fair 
number of North American stations trying to 
call him. CT1DYX, Pedro in Portugal, was 58 
coming into North Central Tennessee and re¬ 
ported I was a 52-55. While on 20 meters I 
next worked Paul in St. John's, Newfound¬ 
land. Again there was a number of stations 
calling him. He was using the special call 
VOIIMD to commemorate Marconi's birthday 
from the site where Marconi first received a 
transcontinental signal. Paul's home call is 
VOIHE. We talked for a while and he report¬ 
ed my signal and audio were good. His signal 
was a 58 and mine was a 56-58. After chat¬ 
ting a while he realized he was supposed to 
be making as many contacts as possible so I 
let him go. I also worked Tony KF2QI, in 
Sayville, New York, with the Travel Radio. His 
signal was a 59 and reported mine was a 57. 
We had a nice chat and discussed the oper¬ 
ating conditions on both ends. He couldn't 
believe I was on low power. He said ‘I am us¬ 
ing 300 watts. You have a fantastic signal— 
says a lot for QRP” 

Our University club brought the antenna 
along on a recent QRP expedition. We hoist¬ 
ed the antenna up about 30 feet into a tree. 
We guyed the sides to two other trees. The 
antenna worked reasonably well in this con¬ 
figuration. 

I have very carefully tried to conduct the 
traditional antenna comparison. I have eight 
transceivers and four antennas hooked up in 


a way that I can easily flip a switch or two for 
comparison of either rigs or antennas. I was 
very pleased and impressed with the perfor¬ 
mance of this antenna. The effectiveness of 
the loop as with all antennas has to do with 
many variables such as what is near it, what 
type of ground you have in your area, is there 
water nearby, how high is the antenna, how 
high is your QTH, and what the band condi¬ 
tions like. I think data on the theoretical gain 
of an antenna is important but there are suffi¬ 
cient variables involved to force you to look at 
how the antenna will perform for you under 
your specific conditions. I did in fact do many 
comparisons. My quad was significantly bet¬ 
ter, but that would be expected. I tested the 
loop against my Gap vertical. Depending on 
the day, band conditions, band and distance 
from the sending station, the antenna perfor¬ 
mances varied. The vertical would out per¬ 
form the loop one time and then the loop 
would win another. Sometimes the two anten¬ 
nas would perform equally. 

Once again I think this antenna was de¬ 
signed for a couple of specific types of appli¬ 
cation (limited space or portability). Ed Hare 
KA1CV, ARRL Laboratory Supervisor, stated 
in May 1994 QST (p. 35, sidebar), "... I’d 
done some antenna modeling of small loops 
using EINEC. I'd learned that a small loop at 
low heights above ground slightly out per¬ 
forms a half-wave dipole at low angles of radi¬ 
ation (those best for DX).” 

For a loop to perform well, it must be set 
up properly. MFJ clearly tells you how to do 
this in the Instruction manual. I found the 
manual to be very well written. It was com¬ 
plete and easy to understand. The manual in¬ 
cludes theory of operation, set up considera¬ 
tions, step-by-step testing procedures and 
operating procedures. 

Another aspect of this antenna is that it is a 
“Hl-Q” antenna. This means there is less 
noise on receive with this antenna, but the 
bandwidth for a good SWR is narrow. The 
tuning takes a little getting used to, but is not 
difficult. If you move a little bit on frequency 
you will need to retune the antenna. If you are 
going to sit on a frequency and call CQ this 
isn't a problem. If you are going to tune the 
band or switch bands a lot, you should take 
this into consideration. My overall impression 
of this antenna is that it performed surprising¬ 
ly well for its size, especially when you con¬ 
sider that I was operating mainly QRP with 
the antenna only 22 feet high and hanging 
slightly off my tower. (Q 
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by Dave Pelaez AH2AR/5 


Bilal Company 
137 Manchester Dr. 
Florissant CO 80816 
Telephone: (719) 687-0650 
Price Class: $59.95 


The Isotron 40 

The neighbors might think it’s a futuristic bird feeder ; 

but it’s really a compact, horizontally-polarized 40 meter antenna! 


U t's tace it... a 40 meter antenna that is 
mall enough to fit inside a trash bag 
probably puts out about as much signal as a 
dummy load, right? Also, if it looks uncon¬ 
ventional, it must not work as well as a nor¬ 
mal antenna, right? Surprise! Both of these 
premises are incorrect! The Isotron antenna 
is an excellent example of one that shouldn't 
work because it simply doesn't Took" right 
... at least this is what I thought before ac¬ 
tually buying one of these antennas. But 
work it does! Much to my surprise, the 
Isotron 40 meter antenna has performed so 
well it has now become a part of my perma¬ 
nent HF installation. As long as the antenna 
is electrically correct, and laws of physics 
aren't broken, many unusual antenna de¬ 
signs are possible. And this antenna has 
proven to be no exception. Let's take a clos¬ 
er look at this extremely compact HF anten¬ 
na that could be the answer for hams with 
antenna space limitations. 

In business since 1980, Ralph Bilal 
WD0EJA has actually designed six different 
Isotrons for 160, 80, 40, 20, 15 and 10 me¬ 
ters. A search for the “textbook" name for 
these antennas came up "empty." I discov¬ 
ered that Mr. Bilal coined the term “Isotron” 
to describe his design which is really quite 
unique. 

Construction 

I found the instructions provided were 
excellent. Assembly time is about 40 min¬ 
utes, start to finish. The only tools that are 
required are a screwdriver, pliers, and a 
small wrench. You must purchase a five- 
foot mast section in order to fully assem¬ 
ble the antenna, as the mast section is 
not included. There is no need to break 

out the soldering gun or wire stripper. The 
SO-239 connector is pigtailed at the factory 
and the coil assembly is pre-wound, 
stripped, and tinned. The total part count is 
10, and all fastening hardware is stainless 
steel. 

Installation 

Wayne would indeed grimace. I decided 
to mount the antenna for testing in the attic, 
knowing full well of the E-Fields that would 
be present (another good reason not to run 
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the amp!). This installation was to keep 
myself in good graces with the XYL. As we 
had just moved into a newly-constructed 
home, I had earlier ruled out putting up a 


dipole, as the closest "attachment point" 
for a wire antenna was a transplanted 
sapling that I had earlier mistaken for a large 
Texas weed. So up went the Isotron. 



Photo A. The Isotron 40. 
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Adapting Bell 202 Telephone 
Modems for Packet 

Enjoy packet radio with this bargain basement project! 

by Robert B. Whitaker KI5PG 


I f you arc the type of person who loves to 
adapt and modify equipment for amateur 
radio use. this project is for you. Even if you 
already have a TNC but you want to experi¬ 
ment with packet modems and software, it 
will interest you. If you have not yet joined 
the packet revolution and are looking for an 
inexpensive way to test the waters, this pro¬ 
ject may be just your ticket. 

Like many other projects, this one started 
out first as an experiment. I ran across a 
number of old Bell 202 standard modems 
that a lady had purchased for a bargain price 
at an auction of surplus computer gear. She 
did not know how to use them and asked me 


if I might be interested in them. They were 
so cheap I bought them, gambling that they 
could be modified for use on packet radio. 
With a little effort and the assistance of my 
good friend and knowledgeable ham. Harvey 
Babb WB5MCT, we together made the Bell 
202 modems sing happily on 1200 bps VHF 
amateur packet radio. 

Basically, all that is needed to make a Bell 
202 modem work on amateur packet radio is 
a keying circuit and operating software. 
There are already a number of modem pro¬ 
grams for the PC compatibles. Perhaps the 
most widely used and available program is 
Baycom, by Florian Radlherr DL8MBT and 


Johannes Kneip DC3RBU. from Germany 
(see Note I). Another very popular packet 
modem program. Poor Man’s Packet, debut¬ 
ed as the cover story and feature article in 
the August 1991 issue of 73 magazine (see 
Note 2). PMP was the joint project of Andy 
Payne N8KEI. who wrote the software, and 
F. Kevin Feeney WB2EMS, who designed 
the PMP modem. Both of these fine gentle¬ 
men are to be commended for their work. 
Although the PMP modem and software 
were designed for use on the PC parallel 
port, the software can be easily configured to 
address the PC RS-232 serial port. Table I 
shows the changes required to the PMP.CFG 

































Keying the Radio 


file. The PMP modem can also be adapted 
from parallel port use to serial port use with 
the addition of a TTL/RS-232 conversion 
circuit such as the MAX232 chip and a 7404 
hex inverter (see Note 3). 

My favorite modem program is SolTNC, 


written by Andy Payne (see Note 4). It is 
very similar to Poor Man’s Packet (also writ¬ 
ten by Andy), but it has a couple of features 
which make it superior to PMP. most no¬ 
tably a keyboard buffer so keystrokes are not 
lost when a packet is being received. Addi- 


The keying circuit requires the addition of 
a 2N3904 NPN switching transistor and 10k 
ohm resistor. The entire wiring diagram, in¬ 
cluding the RS-232 line connections to the 
PC. is shown in Figure I. The software as¬ 
sembles and decodes packet transmissions 


A NEW DIMENSION HAS OPENED... 



With your CURRENT equipment. YOU can begin listening to signals from orbiting satellites! You don't need a satellite dish to hear 
satellite signals! The signals are there, you just need to learn HOW to hear them. Satellite Times will be there tor you all year long to 
lead you into this ever-growing and FASCINATING realm ol monitoring. Don't miss another signal; CALL TODAY! 


lines 


Charter Subscription Rates: 
1 year US: $16.95 (6 issues) 

1 year foreign: $23.95 (us^ue** 


Subscription after 12/31/94: 

1 year US: $19.95 reissues) 

1 year foreign: $26.00 (us funds) (6 i 


Today November, 








Computer 

Serial Port Modem Port 


nR2S 



Figure 1. Wiring diagram. This circuit and computer comiections will adapt Bell 202 modems for use with PMP Baycont, or SoJTNC. A vari¬ 
able resistor in the transmit output max be added to reduce audio level into the radio transmitter. 


by the rapid switching of the serial port's 
handshaking lines. Be careful to follow the 
RS-232 port wiring diagram as it is different 
from normal serial communications! 1 have 
built the keying circuit inside the hood of the 
DB-25 connection cable on a number of 
modems so that no internal modifications of 
the modem are even required. On another 
modem 1 installed a five-pin DIN jack for 
the radio connection to the back panel of the 
modem, like many TNCs. 

Either way. the modifications arc non-de- 



Photo C. If you haven't experienced packet 
yet. maybe this project will give you a good 
excuse to try it. 


stnictive and the modem can still be used in 
its original configuration if necessary. The 
keying circuit shown here assumes the radio 
is keyed by switching the PTT lead to 
ground. If you use a hand-held radio such as 
the lcom, Yaesu. or Alinco variety that com¬ 
bine the PTT and microphone lead, you may 
need to refer to your owner’s manual or call 
your radio’s customer support line and ask 
for special instructions. Many times, all you 
need to do for these radios is split the 
PTT/mike line and add a 0.1 uF capacitor to 
the mike lead and a 1.2k ohm to 3.9k ohm 
resistor to the PTT lead. 

Setting the Modem Configuration 
Switches 

Most Bell 202 modems can be configured 
for either two-wire or four-wire use as a part 
of computer system use on dedicated tele¬ 
phone lines. You will need to set the internal 
switches on the modem as shown in the 
chart in Table 2 to operate properly. If your 
modem does not have the same switches or 
has other switches, try experimenting with 
different settings until you find a combina¬ 
tion that works. 

Testing and Troubleshooting the Modem 

Once you have your keying circuit, your 
internal switches set. and your special mo- 
dcm-to-serial-port cable, you arc ready to 


test your new packet modem. Don't be dis¬ 
appointed if it does not work correctly on 
first try. Often, an internal configuration 
switch needs resetting or only half of the 
modem will work on first try. If you can 
monitor packets on an active frequency but 
cannot connect to anyone, you probably 
have a problem with your keying circuit. 
Conversely, if your modem transmits but 
cannot connect to anyone, you probably 
have a problem with the wiring of the re¬ 
ceiver circuit. If you have half the circuit 
working you arc halfway home. 

One easy way to check problems is to 


# PTTPORT 

pttport 0x3FC 2 0 

# TXPORT 

txport 0x3FC 1 

# CDPORT 

cdport 0x3FE 128 1 

# RXPORT 

rxport 0x3FE 16 

Table 1. PMP Software changes: Change the 
following parameters in PMP CFG to the 
values shown below. (This causes the soft¬ 
ware to address the “handshake" lines on 
the COM port instead of the Parallel port.) 
The addresses given are for COM1 serial 
port. For COM2, change the port addresses 
from 3FC to 2FC and from 3FE to 2FE. 
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PMP Parallel port to RS-232 Serial Port Interface 

Cl, C2 4.7 mF 78M05 D1 

35 Volts 1N4001 


tl.1- 1 -l_L+ N 9 to 20 Volts dc 

jc- 



0.1 mF C1+ JU 
J 14 6.3V C1 . 

0.1 mF C2*_£" 


X .Ip* 6.3V 
¥ + +10V 

-•— -10V 

Ug jpF/iev 


7404 

hex 

invert 

K_ 

1 MAX 

202 16 

3 2 
+5V 

|Li 


YK 

TTUCMOS IN 


- 5-CTS 

3 - PTT ®- 

yfK 

12 



TTUCMOS OUT 9 


\ RS-232 Outputs a CD 

- 4-RTS 

\ RS-232 Inputs „ Q DTn 

PMP 




Parallel Port 

Pin Numbers 



RS-232 DB-25 
Pin Numbers 


Figure 2. PMP parallel port to RS-232 serial port interface. Note: A MAX232 chip may be substituted for the MAX202 if 10 \iF capacitors are 
used throughout. 


monitor your RS-232 lines with cither inter¬ 
nal LEDS in the modem or an RS-232 line 
dual-color mini-tester, like the Radio Shack 
catalog number 276-1401. These handy little 
devices will help you figure out where to 
check for crossed or nonfunctioning lines. 
The chart in Table 3 shows how the LEDS 
should look during idle, reception, and trans¬ 
mission. 

Another good tip is to monitor your trans¬ 
mitted signal. If your signal is too loud or 
distorted you may need to install a high-val¬ 
ue variable resistor (47k, more or less) to ad¬ 
just (reduce) the output of the modem into 
your transmitter. 

This project is inexpensive, easy, and fun. 
It shows how easily a standard Bell 202 mo¬ 
dem can be modified and used for packet ra¬ 
dio. These modems often provide superior 
transmission and reception to standard 
TNCs. Even if you do not use this type of 
modem/software for all your packet activity, 
it makes a handy backup to your regular 
packet TNC station. Bl 


Notes 

Note 1. The most current release of the 
program is version 1.5.1 have used only ver¬ 
sion 1.2 and 1.4. Version 1.2 has a few bugs 
so try to use version 1.4 or later. Baycom 1.4 
is available as shareware. It can be found at 
many sources and is included on a number 
of ham CD-ROMs. 

Note 2. Poor Man’s Packet is available 


from the authors on disk for $10. and from 
various sites on Internet. It can also be 
downloaded from the 73 magazine BBS at 
(603) 924-9343. PMP is also included on a 
number of CD-ROMs. Finally, PMP is avail¬ 
able from me (Robert B. Whitaker KJ5PG, 
121 South Main. Suite 205, Victoria TX 
77901) for a $2 duplication and handling 
fee. Please include a formatted blank 
diskette and a stamped return envelope. 

For an extra $3 I will edit the PMP.CFG 
file to specify your call sign and RS-232 
port. Be sure to include this information in 
your request. 

Note 3. A PMP modem can be converted 
from parallel to serial port use by running 
the following lines through the MAX232 
and 7404 hex inverter 

Parallel Line # DB-25 Serial Line # 

2 to 20 (DTR) 

15 to 5 (CTS) 

3 to 4 (RTS) 

11 to 8 (CD) 

18 to 7 (GND) 

A full schematic for the TTL/RS-232 con¬ 
version circuit is available from the author. 

Note 4. SofTNC is marketed as a com¬ 
mercial product by j*Com, which was re¬ 
cently bought out by Ramsey Electronics. 
Inc., 793 Canning Parkway, Victor NY 
14564; phone: (800) 446-2295. It costs 
about $20. 


On/OW Name 

On Local Copy 

Off 2 Wire Select 

On 4-Wire Select 

Off Transmit Level= -9 dB 

On Request To Send (Forced On) 

Off Receiver Squelch (On) 


Table 2. Modem configuration sellings. 
(Note that your Bell 202 modem may have 
somewhat different sellings them this. If your 
modem is different, try all the different sel¬ 
lings and see which ones work best.) 


RS-232 Una i idle 

Transmit 

Receive 

4 (RTS) low low 

high 

5 (CTS) low shifting 

low 

8 (CD) low high 

low 

20 (DTR) — — 

shifting 

Table 3. LED RS-232 activ 

itv. This chart 

shows the relative state of the RS-232 hand¬ 
shake lines during modem stales of idle, re- 

ceiving, and transmitting. 


Parts List 


Ol 2N3904 or 2N2222 Radio Shack 276-2016 
R1 10k ohm Radio Shack 271-1335 

R2 47k ohm (optional) Radio Shack 271-283 

(for TX level) 
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Dealers for Kenwood, Yaesu, loom, 
Cushcraft, AEA, Kantronics, 
Bencher, Diamond, Astron, MFJ, 
Hustler, Ameritron, Larsen, ARRL, 


(801) 567-9494 - (800) 942-8873 
7946 South State Street 
Midvale, UT 84047 
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Number 16 on your 

CARR’S corner 


Joseph J. Carr K4IPV 
PO. Box 1099 
Falls Church VA'22003 

AM BCB QRM? 

Try a Loop Antenna! 

This month we are going to take a 
tittle different tactic, and in the process 
serve both our ham and SWL readers. 
Several months ago we looked at the 
issue ol dealing with AM broadcast 
band (540-1700 kHz) interference to 
high frequency ham band receivers. 

A couple of readers wrote to me and 
wanted to know how to deal with AM 
BCB interference while listening to dis¬ 
tant stations within the AM BCB. As a 
result, we're going to talk about loop 
antennas this month. The same tech- 

loop. also work on 160 meters, 75/80 
meters and 40 meters ... all crowded 
bands with problems similar to the AM 

One of the big frustrations of the AM 
broadcast band (BCB) DXer is the ter¬ 
rific QRM interference from thousands 
of North American, Caribbean, Central 
and South American, and even Euro¬ 
pean (when conditions are right) sta- 
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I LJ%£ THE POWER STATION 

I T /'^“"'"NThe P0WER STATtON is a 12V x 7 AmpHr gef-cell | 

I 1 battery complete with voltmeter, wall charger and a 

4; ==y .Jr cor d for charging via automobiles. It will power most 

■ HT’s at 5 Watts for 2-4 weeks (depending upon how long-winded you 
; are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-50 
(at 50W). There are no hidden costs, all you need is your mobile, HT 
| power cord or cigarette lighter adapter. 

The POWER STATION provides 12V from a cigarette plug and has two 
recessed terminals for hardwiring. A mini-phone jack with regulated 3V, 

6V, or 9V output can be used separately for CD players, Walkmans, etc. to order, send check or money order for $49.95 + 
| THE POWER STATION can be charged in an automobile in only 3 hours, $8.50 for shipping, along with your shipping address 
] or in the home in 8 hours. The charger will automatically shut off when the and telephone number to: 

battery is completely charged, so you can charge it even when it has only Joe Brancato 

1 been slightly discharged, (unlike Ni-Cads that have memory). Our charg- -rue HAM CONTACT 

I ing circuit uses voltage sensing circuitry, other brands are timed chargers p n r 'if.oa n 

which always charge the battery a full cycle, this damages their battery ^ 1' Bp , “ ox 

and shortens its' life if it only needs a partial charge. The POWER STATION T Long Beach - CA 90803. 

has a voltmeter that shows the exact state of charge of the battery, not and Cand,an 

I worthless idiot lights that tell you "YOUR BATTERY IS NOW DEAD." The ll you wish more information please send a SASE to the above Address, Fo. 
I voltmeter can even be used to measure voltages of other sources. (31 ° > 433-5 ^ °. u ! 5i ‘| e .?l £a orders omy cmi (soo> 933. 
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The ears 
have it! 



4 4 The R8 is like a breath of fresh air, with its 

ground-up engineering and up-to-date digital 
control from the front panel. I am very pleased 
to see a quality HF receiver of American 
manufacture that should successfully 
compete on the world market. J ^ 


When we introduced the American-made R8 Wortdband 
Communications Receiver, we knew it would be judged by some very 
discerning ears, experts accustomed to the finest in short-wave listening 
equipment from around the world. After listening to the world on the 
Drake R8 loud and clear, they have 
delivered a decisive verdict. 

They appreciated the R8’s 
sensitivity, clarity, simplicity, and all- 
around versatility so much that many 
of^hem declared the R8 simply the 
best of its class. High praise, indeed, 
from very well-traveled ears. 

But why take the word of mere 


ER SERVICE CARD 



experts? Put the Drake R8 to the test yourself with a 15-day money- 
back trial period on factory direct purchases, and let your ears be the 
judge. If you're not impressed by Drake's quality, performance and ease 
of operation, all in a receiver costing less than $1,000.00, return the R8 

_ Receiver within 15 days, and we’ll 

refund your money in full, less our 
original shipping charge. To order 
your R8 factory direct, for more 
information, or for the dealer nearest 
you, call 1 - 800 - 723-4639 today. 
We're confident that once you’ve 
listened to the R8, your ears will 
hear of nothing else. 


L Drake Company M I T F" 

\ P.O.Box3006 


I Miamisburg. OH 45343 


In touch with the world. 
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mm _ Number 18 on your Feedba 

Hams with class 


MORSE CODE MUSK! 


"THE RHYTHM OF THE CODE" 


KAWA RECOUPS 


VHF UHF MICROWAVE 

Transverters: 
































Homing in 


Radio Direction Finding 
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Testing Motron’s 
Transmitter Fingerprinter 


ir, 1994 

























2-1000 MHz In One Sweep! 

AVCOM'sNewPSA-65A PortableSpectrumAnalyzer 


The newest in the line of rugged 
spectrum analyzers from AVCOM SWEEP 
offers amazing performance for only „ 
$2,855. me cut 

AVCOM'S new PSA-65A is the 
first low cost general purpose port¬ 
able spectrum analyzer that's p^at*. 
loaded with features, it's small, padage 
accurate, battery operated, has a <**•"» 









































THE NEW STANDARD OF EXCELLENCE 



RLC-3 8 PORT CONTROLLER 

BENEFITS: 


FEATURES: 

• All ports can be configured as links or repeaters 

• Low power CMOS operation 

• Separate user programmable courtesy beeps 
for each port 

• Fully DTMF and Serial programmable 

• Unique Voice and CW ID's for each port 

• 4-Layer high quality board construction 

• Ports can be connected in any combination 

• 2/5-6 tone paging 

• Autopatch option available 

• Add radio ports as your systems grows 

• Priced to meet your club's budget 


With DTMF and serial programming features, your controller is more secure from unwanted access. Talk out your Icom, 
Kenwood and Yaesu HF radios with your handheld. Make emergency autopatch calls. Have the nicest sounding audio on 
your repeater system. Link to other repeaters, satellites, or systems using only 1 controller. Run all of your club's repeaters 
with only 1 RLC-3 Controller. Let the scheduler functions automatically wake up in the morning, turn on/off nets, and tell 
you what time it is. Only the RLC-3 can give you all of these benefits in 1 affordable package 



LINK COMMUNICATIONS, INC. 

115 2nd Ave. N.E.,Sidney, MT 59270 

(406) 482-7515 (Voice) (800) 610-4085 (Orders) (406) 482-7547 (Fax) 


CIRCLE 47 ON READER SERVICE CARD 
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AMATEUR TELEVISION 


GET THE ATV BUG 

>10 Watt pep 
Transceiver 
Only $499 

Made in USA 
Value + Quality 
from over 25years 
in ATV...W60RG 
Snow free line of sight DX is 90 miles - assuming 
14 dBd antennas at both ends. 10 Watts in this one 
box may be all you need for local simplex or repeater 
ATV. Use any home TV camera or camcorder by 
plugging the composite video and audio into the front 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @ 
3 Amps, TV set and you're on the air - it's that easy! 

TC70-10 has adjustable 10 Watt p.e.p. with one xtal on 
439.25, 434.0 or 426.25 MHz & properly matches RF 
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts. 
Hot GaAsfet downconverter varicap tunes whole 420-450 
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box. 

Transmitters sold only to licensed amateurs, for legal purposes, 
verified in the latest Callbook or send copy of new license. 

Hams, call for our complete 10 pg. ATV catalog 
including downconverters, transmitters, linear amps, 
and antennas for the 400, 900 & 1200 MHz bands. 


(818) 447-4565 m-f 8am-5:30pm pst Vist 

P.C. ELECTRONICS Tom 

2522 Paxson Lane Arcadia CA 91007 Men 


The BSRG invites you to tune into 
their ATV repeater if you're In the 
greater Atlanta area. Watch for them 
on 427.25 MHZ (easily received on ca¬ 
ble-ready channel 58). They hold a net 


147.345 (+600) repeater for the talk 
frequency and invite all to join in and 
watch the fun. 

Thanks to Ralph Fowler N4NEQ, 
David Rice KD4SHH and Kip Turner 
W4KIP for the above information. || 



Figure 5. Block diagram of the BSRG’s ATV Repeater. 


Parts List 

Qty. Item 

1 Brass Welding Rod. 1/8" dia. x 36" 

2 Brass Tubing, 5/32" dia. xl 2" 

1 Brass Plate. 1" x 2.5" x 1/32" thick 

1 Coax. Teflon or low-loss. 3-foot long 

1 Coax connector (your choice) 

1 Hog Fence (2x4 pattern), 34" x 36" 

2 Copper Tubing. 3/8' dia. x 36* 

20 Black nylon wire ties 
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m Number 21 on your Feed 

Above & beyond 


VHF and Above Operation 




tnr The Baftery Store 
279 Douglas Ave., Suite 1112 
Altamonte Springs, FL 32714' 

11-800-346-0601 FAX (407) 682-44691 


A NO-RADIAL VERTICAL 
THAT COVERS 80 OR 75 METERS? 


No, we won't insult your intelligence by telling you that it's a 
“halfwave” or that ANY vertical will operate more efficiently without a 
good radial system than with one; it certainly won't! If you want 
expensive fairy tales talk to our competitors! If, however, you’ve no 
room for even the smallest radial system just install the most efficient 


multiband vertical in the business, the HF9V-X, over our counterpoise 
kit. You'll not only save a tidy sum but you’ll work DX that the shorter 
and more lossy no-radial “halfwaves" can't touch because both the 
HF6V-X and HF9V-X use longer active element lengths for higher 
radiation resistance and greater efficiency on more bands than any of 
the so-called halfwaves. Ask for our free brochure for complete specs 
on all Butternut models and receive technical note DLS-1 “Dirty Little 
Secrets from the Antenna Designer’s Notebook”) that shows you how 
to calculate the probable efficiency of any vertical antenna using the 
manufacturer's own specs so you won't have to leam the truth the 


17 

m 


Model CPX counterpoise kit for Butternut models 
HF9V-X, HF6V, and HF6V-X; substitutes for ground or 
elevated radials. Self-supporting tubing bolts onto 
base of antenna. Mast not provided. 

© BUTTERNUT ELECTRONICS CO. 

P.0. Box 1234, Olmito, TX 78575 (210) 350-5711 


' Today • November, 
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CAT-300 Repeater Controller 


Attention Repeater Owners 


Features Include: 

S Voice Synthesizer y (412) Word Vocabulary 

y Twelve Voice Messages S Female Voice & Sound Effects 

S Two Voice Identifiers / CW, Identifier 

y Full Feature Autopatch S Reverse Autopatch 

S User Speed Dials S Emergency Speed Dials 

S DTMF Key Pad Test y Programmable Courtesy Tones 

y DTMF Repeater Access y DTMF Repealer Muting 

y (56) Control Functions y Programmable Codes and Tune 
y Remote Control Switches y Hardware Logic Inputs 

yDVR Controller Ready * 


CATr300 Controller Board $299.00 Wired and Tested 


- Packet Radio - 

Portable & Affordable! 





















































































































TVC-4G 
only $89 

SEE THE SPACE SHUTTLE VIDEO 

Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO's tuned to 
Spacenet 2 transponder 9 or weather radar during signifi¬ 
cant storms, as well as home camcorder video. If it's being 
done in your area on 420 - check page 501 in the 94-95 
ARRL Repeater Directory or call us, ATV repeaters are 
springing up all over - all you need is one of the TVC-4G 
ATV 420-450 MHz downconveters, add any TV set to ch 2, 
3 or 4 and a 70 CM anten na (you can use your 435 Oscar 
antenna). We also have ATV downconverters, antennas, 
transmitters and amplifiers for the 400,900 and 1200 MHz 
bands. In fact we are your one stop for all your ATV needs 
and info. We ship most items within 24 hours after you call. 

ir complete 10 page ATV catalogue. 














































































































































mumcation Society Good luck during 
your time in office. I know the Society 
Is in good hands. 

A special welcome back to Mah¬ 
moud Idera-Abduilah EL2C£, Ham- 
bassador to Liberia, after a long com¬ 
munications absence from 73, We re 
glad to have you back. Mahmoud! 

There's much news from these 
Hambassadors. as well as other re¬ 
ports. Let's get to it.—73, Arnie 
N1BAC. 

Roundup 

Belgium/Egypt: From the Support 
to The Amateur Radio Service 
(STARS) News: Africa Telecom 1994: 
Abdi A41JT and his Omani friends, to¬ 
gether with Ezzat SU1ER and his 
crew, made the STARS participation in 
Africa Telecom 1994 a great success. 
The ROARS delegation flew into Cairo 
with some 400 kg of "luggage,' con¬ 
taining a complete HF and VHF ama¬ 
teur station, antennas, digital equip¬ 
ment, etc. Ministers ot all the partici¬ 
pating countries visited the IARU 

sonal remarks on a OSL card. Also, 
His Excellency, President Hosni 
Mubarak, paid a visit to our booth. 
Thousands of leaflets were handed out 
to passers-by and Abdi also arranged 
lor some suited T-shirts and caps for 
the operators. 




CANARY ISLANDS 
SPAIN 

Woodson Gannaway NSKVB/EA8 
5402 Spicebush 
Madison Wl 53714 
USA 

HOLA, one last time from Echo Al¬ 
pha Ocho land. 

The crew at the Radio Club of Us 

ing a good head of steam. I was able 
to visit them last week after a lapse of 
9-10 months (just about the age of our 
little bundle ot joy—tunny how that 
works). Catching up on things, I found 
out that the only general ham radio 
store in the area had closed. Now the 
club was about ready to take up the 
slack by opening a “mint" store at the 
clubhouse on September 10. The 
event will be complimented by a flea 

Pity I won't be able to make it as I'll 
be back in the States by then. This will 
be my last report (rom the islands I've 
grown to know and love so well; really 
more the people than the islands them¬ 
selves. The scenery is spectacular and 
varied but the true value of any place is 
in its people. These people have given 
me a great deal! 


that her parents both have U S. pass¬ 
ports. She was born here. We wanted 
to do that, to give her to Canaries. Now 
she'll always have a special place in 
the head ot any Canary Islander. And 
we'll continue to speak Spanish to her 
so that she will grow up bilingual. 
There are not many things in lile that 
are actually important, but things like 
this are. And. ot course, she'll go with 
me when I visit the Hispanic neighbor¬ 
hoods where we'll live. Her first visit 10 
a blacksmith shop was when she was 
two weeks ok). She slept peacefully 
through the hammering two leet trom 
her in her Snugli carrier. A friend 
coined an appropnate term: "4-wheel- 
drive kid." I like that. 

I've enjoyed my years as a corre¬ 
spondent lor 73 magazine. I hope you 
readers have enjoyed them too. We'll 

73—Best wishes—Hasta siempre, 
Woodson N5KVB/EA8. 

DOMINICAN 

REPUBLIC 

Bill Meant N2CQRIHI8 
Unit 5510 
APOAA34041 
USA 

Packet N2CQR 6 
H18WR.SD.DOM.CAR.NA 

[Continued from October] One of 


Besides the above address and 
packet, I can also be reached on-line 
at INTERNET: 74537.1100@com- 
puserve.com. 73 trom HI8! 

HONG KONG 

Phil Weaver VS6CT 
President E.L.A.R.C.S. 

GPO Box 12727 
Hong Kong 

Packet VS6CT 6 VS6XMT.HKG.AS 
Since the last report from Hong 
Kong, you will no doubt have started to 
hear the new prefix ot VR2. This has 
become necessary with the 
changeover ot the administration (not 
the government: that will still remain an 
independent body within H.K.) of Hong 
Kong from Britain to China which will 
take ettect trom 1 July 1997, and the 
need tor a ditlerent callsign. The VS 
series is assigned to the British Com¬ 
monwealth. The reason tor this is that 
Hong Kong will remain as an indepen¬ 
dent territory, as a Special Au¬ 
tonomous Region (SAR). and as such 
will retain its separate "country* status 
from China. In the meantime, all new 
amateur station licenses issued since 
December 1992 by the Olfice of the 
Telecommunications Authority (OFTA) 
have been issued with the VR2 prefix. 
Existing holders of the VS6 prefix will 
be allowed to retain the use of either 










































































































































































Number 24 on your f 

Special events 



Your Product In 

73 Amateur 
Radio Today 

Call Dan Harper 
Today... 

1 - 800 - 274-7373 


CoaqratM’ & RmHo EqaipoMat 

HAUSURE coverage follow a your 
aquipmant wharavar you taka it Theft 
from vehicles, earthquake, water damage 
and all other hazards including surges. 
Insure all your equipment and accessories 
(except towers and antennas but including 


O HEIGHTS 

TOWER SYSTEMS 

Come up to a higher level with 
Heights, the name that says it all.. . 

A Self-supporting tapered towers ■% 

to 144 ft at 70-80 mph winds. 

A Super-duty Crank-up Towers to 116 ft. 

A Fold-Over Kits & Motorized Options 

A High ("Heights") Standards in 
DESIGN and QUALITY . . . 

Compare to other brands - the 
differences are astounding! 

A Flexible and easy installations 

9505 Groh Road Bldg. 70B 
Grosse lie. MI 48138 
(313)692-0711 
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A KEYNOTE SPEAKER 

from Grove! 

Hie Grove engineering team has created the most /evolutionary 
Enhoncer. 

Housed in o stylish, sofid oak cabinet bond crafted in the 
mountains of North Carolina,, the SP200 is sure to enhance any 
radio room. The control panel, constructed of sturdy, block 
duminum, has been designed for optimum ease and convenience 
when tuning ond refining signals. 

The SP200 combines o powerful audkj amplifier, top ofthe-line 
a™,™ r speaker, md on adjustable filter system to create the most 

mmbrlZ. versatile listening environment ever available to radio enthusiosts. 

A . The keen peak/notch filler system and advanced noise limiter 

Order £ ne* alow the fistener to pull dear and dctmct signols out of the haze 

C D IT 1 3 ^ Fa ■'“* of interference and background noise, while the adjustable boss 

JllVl j ond treble controls provide the flexibility to create just the sound 

^ you want. FSK, RTTY, packet, FAX, CW and all other data systems 

* FHus $7.50 UF*S Ground Shipping are enhanced while interference and electrical noise are reduced 
or even eliminated by the analog audio processor. 

SPECIFICATIONS' The SP200 also comes equipped with a stereo/mono 

Powrer Repaired: 12 to 14 VDC OSOO nA; 120 VAC adaptor tod. beod P tlone i otl< P ,iv “ 1e °"d an automatk 

Awflo Poaer Out pat 2 W « 10% TOO (8 oka*) tape adrvator so that you never have to miss anything 

Aadto SetedMty: PaaR/aotcfe 30 dB or treater, 03-6 Ub Try the new Grove SP200 Sound Enhancer with your 

SgaeMr Hold: 0-10 secoods receiver, scanner, or transceiver and enjoy the latest in 

^er^iccdion;you1lagr,e.hisis.rulya 

Tape Oatoat 500 toV PP @ 600 okas (aoa.1 Keynote speoxer! 


s 249 m 


SPECIFICATIONS: 

Poorer Repaired: 12 to 14 VDC OSOO aA; 120 VAC adaptor 
Aadlo Poaer Owtpat 2 W © 10% THD (8 okas) 

AaAo SetedMp: Paak/aotot 30 dB or treater, 03-6 kHz 
SpaeM Hold: 010 eecoods 


Dfcaeasioas: 10 7/8"W x 6 7/S"H x 7-1/4’D 


Why pay over $400 for these 
separate accessories: 

-^Speaker 
-►Adjustable Filter 
—►Recorder Activator 
-4Aadlo Amplifier 
—►Audio Activated Squelch 
—►Noise Limiter 


When you can have it all 
in the new Grove 

SP-200 


( 800 ) 438-8155 

(704) 837-9200 


jt GROVE 

<^J ENTERPRISES 

Changing, the way you 
hear the world 
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CANADA $3.95 
A W'GI Publication 
International Edition 
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Kit Builders’ Prime* 


Polarity Protection 
6m Vertical Gain 
Antenna / 


Antenna / ®X.;j ©pp 
CW OperatoprS’^^'lf^i^^P^fej^^l 

Friend ... / .• /v 

/ ' xf ' /"V 

More Igggjpvieyys 

Ameritr iiTB'F 

Bencher emrome Straiglr 
Keni/vood ljL.atest Mini H ■ ^ 


Kits fromMj^Mm 
S & S E neer 
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Yeah, l built that.WB8VGE 

Stretched Vertical Gain Antenna for 6 Meters 

Here's a way to dramatically improve your 50 MHz operating capabilities. 

.WB2EQG 

The CW Operator's Friend 

Simply push a button and send those frequently-repeated CQs, IDs and 


QTHs.WV5Q 

Polarity Protection Plus 

Don’t take a chance of smoking your next project!.K5DKZ 

DTMF Computer Interface 

Harness the power of your PC to operate DTMF tone controls.K7CAH 


The Oak Hills Classic 
Dual-band QRP kit. 

.AC4HF; Wee 

S & S Engineering’s 
ARK-4 

A 40 meter transceiver 
kit.WB8VGE 


The Kenwood TH-22AT 
Hand-Held Transceiver 
Meet the latest in little 
HTs from Kenwood. 

.WB9RRT 

The Ameritron 
ALS-500M Solid-State 
Mobile HF Amplifier 
The long-awaited linear 
lives up to its promotion. 

.W6KOW 

The Bencher Chrome 
Straight Key 
Experience the feel of a 
well-built code key. 
.WB6NOA 
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In the ham radio field with sideband, 
solid-state, RTTY, nfm, SSTV. re¬ 
peaters, and so on. As I have with 
computers, compact discs, and now 
cold fusion. And I happen to think 
that amateur radio holds an important 
key to getting America more competi¬ 
tive with countries like Japan, so I've 
been plugging for ham growth, partic¬ 
ularly for youngsters. I believe that 
only by generating at least a million 
new, young hams will we have a 
good chance of holding onto our ham 
bands. And whether any of them can 
copy 13 per is irrelevant. America 
needs a high-tech work force, not 


Brookhaven and Bell Labs working 
on particle physics. 

Sure. I have my hands full bailing 
out the mess, but I enjoy a challenge. 
And once I have everything running 
fairly well I'll be looking for someone 


Chief engineer of WEEB In Southern 
Pines. NC. I was only being paid 50c 
an hour, but I had a ball as an engi¬ 
neer-announcer. I'd have done it for 


quit to work for WPIX In New York. 

the script for a new play he'd written. 
It was about Van Gogh. Unfortunately 
he put it on the seat of the subway 
train and forgot it when he got off at 
my stop. And that was In the days be¬ 
fore photocopiers and word proces¬ 
sors, so it was his on/y copy. 

it was never turned Into the BMT 
lost and found, but about three years 
later his exact play appeared as a 
movie, so someone found it. 

While I was working for WPIX I got 
to know a chief of detectives in New 
York who had an idea for a TV series. 


“If, you do what you enjoy, 
and get good at it, the chances 
are you’ll end up with far more money 
than you ever expected.’’ _ 


those 90-hour 


nothing, even with 






























Letters 


Number 2 on your Feedback card m y Icom IC-2 
the PBBSs I ( 
disappointed 


From the Ham Shack 


Fred Weinberg, TuIm OK Wayne, new stuff. Grade 12 math Is literally a 
while I am not a subscriber, I am a whirlwind tour of ail the topics that real- 
reader and follower of your career. My ly need a couple years to soak in. I 



cast and print properties. 

Currently, I'm helping restore AM ra- 
dk> to Ns original place in the scheme of 
things under the theory that if you give 
me a transmitter that a lot of people 
can tune In, we’ll find a way to capture 
thai audience. It helps that the big boys 
have abandoned AM as dead because 
It brings the prices down. 


software that counts. 

When I think of how far weVe oome 
from the days of that Twoer (and, by 
the way, 72 isn’t very old—that’s how 
old Bob Dole will be when we elect him 


Wayne, your career has been an In¬ 
spiration for many of us who would 
rather not work for anyone but our¬ 
selves and I hope that you reaize that 
what you do has an influence far be¬ 
yond the field of telecommunications. 

I hope to read your editorials-flne 
print and all—well into the future. 

Jonathan Walter, Prince Rupert, 
BC, Canada I’ve found out personally 
about the mess in the school system 


learning the other things easier. She re¬ 
minded me why by taking me back to 
the trivial textbooks that are used in the 


she can look good. 

In Surrey, a suburb of Vancouver, 
BC, parents have set up a traditional 
school, one with discipline and curricu¬ 
lum that go back decades. They did 
this In spite of intense opposition from 
the teachers' union. They do realize 
there's something wrong with the pubtc 

Htnm, maybe it isn't just the code 
that's a barrier keeping kids away from 
hamming. Maybe the math Is too 
tough. That Ohm's Law is a toughie. 
right?... Wayne 

Richard Glllmann KI7KJ, l»- 
saquah WA Wayne, I enjoy reading 
your ‘Never Say Die’ column every 
month in 73. You’ve often written about 
how the growth of amateur radio and 


and you can automatically forward any¬ 
thing. This Is what we have to compete 
with. Recent FCC ruings have been in 
the right draction: no-code Techs, and 
relaxed rules for message content and 

FCC go further in this direction. 

Here's my proposal: For the ham 


sion In wireless computer networking 
by amateurs. More participants gives 
you more people to write to and chat 
with, more varied postings, more files 
to download, and richer content In gen¬ 
eral. A bigger network works better In 
emergencies, too. We could have a big 
branch of the Internet over the radio, 
accessible for free to anyone with a 
computer, a radio and a TNC. Now. 
that would be exciting. 

Tom Prentiss, Calvert City KY 
Wayne, 1 recall when 73 Magazine was 
about 5* x 8" in size, and Ihe cover 
price was *.37.1 had always enjoyed 
your outlandish editorials, and was a 
particularly big fan of yours when you 


als, even when they have little to do 
with amateur radio. Well. I cant help 
sharing my enthusiasms. 

I would Ike to see ham-oriented sto¬ 
ries. poetry, cartoons, photographs, and 
so on. But, if I get too tar afield I'll get 
beefs. Tore stories, fiction, fantasy and 
humor writ be welcome _Wayne 


body's guess how you're going to land 
on this one. but here goes: I have proof 
that the FCC and the FBI worked to¬ 
gether to jam amateur radio service 
stations AB5LA and AB5KZ at EE 
Ranch Road, or RR7, Box 471-B, Wa¬ 
co, TX 76705. This is also known as 
Mount Carmel Center, the churcWhome 
of the Branch Davklian Church. Also In 
this same jamming operation, already 
admitted by an FBI special agent on 
April 17, 1993, was the jamming of 
radio and TV stations for political 
reasons, (this also has been admitted) 
as part of their psychological opera- 



... the head of a $1,000,000-per-year 
project, for example. The kid's ques¬ 
tions weren't about the exciting scientif¬ 
ic work he was doing; they wanted to 
know, ‘How much money do you 
make?' While he was explaining about 
his work, the students talked among 
themselves and otherwise Ignored him. 
except when he touched on sex, vio¬ 
lence, or explosions, then he had their 
rapt attention. In my math tutoring, I've 
found they teach nothing but the most 
fundamental arithmetic in elementary 
school, so by the the time students hit 
grade 12 they don't have a foundation 
for learning to understand and use the 


The ratio dub, negleded, went into 
a talspin. The new computer technolo¬ 
gy was more interesting to us than the 
old radio technology. The generation of 
kids that followed us had teletypes con¬ 
nected to time-sharing systems, and 
the generation after that had personal 
computers, to make the experience 
even more enticing. Now they have the 
Internet. 

I did eventually get my Novice li¬ 
cense, but never operated. In the 80s, 
I got an Advanced ticket so that I could 
try packet rado. I built a TAPR TNC-2 
kit, figured out how to wire a cable to 


I'm certainly aware that 73 Is a ham 
magazine, and should mostly be orient¬ 
ed to that pursuit; however, since you 
are asking for the readership to submit 
ham projects and artides for publica¬ 
tion, why not go one step further? Why 
not solidt features ol any type for publi¬ 
cation? After all, you are the one con¬ 
stantly admonishing others to get off 
their duff and do something productive. 
You also surely know that many ham 
readers simply do not have Ihe exper¬ 
tise to write something of a technical 
nature. There may be a Hemingway in 
the wings., and for all the bureaucracy 
involved in the normal publishing mer- 
ry-go-round, unable to get published. 
Enter Wayne Green, and 73 magazine. 


it interesting that the League wou 
itself in jeopardy by refusing to 
anything about the jamming. No 


George—Sure, whatcha got7 Howr 
ever, it your ’everyone knows’ Informa¬ 
tion about my ‘hates' is as accurate as 
your Waco information, it isn't golngto 
be Of much value - Wayne B 
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Reality Check _ 

You have to wonder if it is more fitting to 
dignify false accusations by responding to 
them with the truth, or is it wiser to simply ig¬ 
nore them, to turn the other cheek? We offer 
this compromise: Here is the issue of 73 that a 
certain few overzealous rumor-mongers said 
would never be printed! And there will be 
many more issues to follow. 

73 has been around for 34 years so far, and 
we feel our loyal supporters need to know 
we're here to stay. To those few who deliber¬ 
ately tried to put us out of business, and you 
know who you are; we hope you have a good 

73 Photo Search Finds 
Success _ 

Dozens of the 73 faithful have blown the 
dust off their camera lenses and taken to the 
streets of hamdom in search of the perfect 
cover shot. We are certainly encouraged by 
the quality of the work being submitted in the 
73 Photo Search, and we'd like more of you to 
give it your best shot 

Our first amateur photo appeared on last 
month's cover. It won notoriety and fame for 
Jose Rivera KP4FMD, as well as a free year 
of 73 magazinel Jose and his wife Maria 
WP4FRO faxed our office when they saw their 
photo. ‘We could not believe our eyes when 
we saw our picture on the cover of your maga¬ 
zine. This was really a wonderful surprise," 
they wrote. 

So what's holding you back? Suitable sub¬ 
jects would include ham radio equipment, 
amazing antenna arrays, or better yet, catchy 
ideas of your own. 

Our format calls for a color photo which is: 
1. Vertically oriented; 2. Sharply focussed; 3. 
Leaves extra room at the top and left side; and 
is 4. Not too busy. We prefer 35mm prints. 

Send your color prints to 73 Photo Search, 
70 Route 202 North, Peterborough, NH 
03458. Please include a brief description of 
your photograph, your full name and callsign, 
and your permission to publish. We cannot re¬ 
turn photos without an appropriately-sized 
SASE. If we do not use your photo on the cov¬ 
er, perhaps we’ll find a spot inside. We might 
even use it in our sister publication Radio Fun. 
Good luck and happy shooting! 


FCC Slaps VEs, Cancels 
Upgrades _ 

The Federal Communications Commission 
has begun proceedings against three sus¬ 
pended volunteer examiners and has down¬ 
graded fifty-one amateur licensees after an ex¬ 
tensive fraud investigation in Southern Califor¬ 
nia. According to the ‘Westlink Report," Extra 


Class Licensees James B. Williams AA6TC of 
Wilmington, CA; Robert L. Rores N6WPQ, and 
his wife Rose Marie Flores N6WPR of Santa 
Monica, CA were ordered to turn in their li¬ 
censes. The FCC believes all three conspired 
to commit fraud in at least one instance in vio¬ 
lation of the rules and regulations governing 
participation in the volunteer testing system. 

The FCC has also acted to punish 51 hams 
who either refused to take retests or failed 
their new exams as part of the agancy’s on¬ 
going investigation. Investigators say at least 
one test session never actually took place. In¬ 
dications are that this is just the tip of a very 
large iceberg, and more disciplinary actions by 
the FCC may be forthcoming. TNX Westlink 
Report, No 682, October 13, 1994. 


Bye By BBS _ 

The 73 BBS has been dead for several 
weeks now. It apparently caught a virus and 
croaked before the ambulance arrived. 

We're considering upgrading to a faster, 
more powerful. Macintosh system but nothing 
is definite yet. Surprisingly few people have 
noticed that the old BBS has been down. 
Does anyone care? If so, drop us a line. We’d 
like to hear from you. 

73 Staffer Wins Ozzie 

73s Graphics/Production Manager Linda 
Drew has been awarded a Silver Ozzie Award 
for Publication Design Excellence for her work 
on Wayne Green Inc.’s “Cold Fusion" maga¬ 
zine. 

Winning the coveted Ozzie is a major 
achievement in the publishing world. Entries 
were considered from many of the best-de¬ 
signed publications in North America. Linda 
has been on the staff at Wayne Green Inc. 
since 1978 and we enjoy the benefits of her 
work every month. Good going, Lindal 


Dial FCC Toll-Free _ 

The Federal Communications Commission 
has installed a new toll-free telephone service 
at Gettysburg, Pennsylvania. The 800-number 
is now available for customer service inquiries 
at the licensing division. 

The number is (800) 322-1117 weekdays 
from 8 a.m. to 4:30 p.m. Eastern Time. It gives 
you access to an automated system which will 
record your requests for forms and records, 
complaints, and requests for information. 

The commission instituted the new number 
after a presidential order that the federal gov¬ 
ernment be “customer driven." The FCC con¬ 
ducted research to determine the need for the 
800 line. Within the next year and a half, the 
FCC plans to institute other customer service 
improvements to comply with the White House 
directive. TNX Florida Skip, Vol. 36, No 10, 
October, 1994. 


Ham's Project Takes Off 

A New York amateur radio operator expects 
her scientific experiment to take off soon 
aboard an upcoming space shuttle flight. Dall- 
na Steiner N2MIA is a researcher at the Hos¬ 
pital for Special Surgery in New York City. Her 
project is a study of cartilage mineralizing cul¬ 
ture systems. This, she says, is crucial to the 
understanding and treatment of osteoperosls 
and other bone diseases. 

Steiner recently spent a week at Cape 
Canaveral on a run-through with the NASA 
launch team. Her project is slated to fly aboard 
the Endeavour STS-66 by year’s end. TNX 
Westlink Report, No 682, October 13, 1994. 


Kid Power _ 

Carole Perry WB2MGP is looking for good 
speakers under the age of 18 to be presenters 
at the Dayton '95 Youth Forum. Children 
should contact Carole for an interview. Her ad¬ 
dress is at the top of her column “Hams With 
Class" on page 60. Or phone Carole at (718) 
983-1416. 

Carole would also like to encourage adults 
to bring a child or young adult to the Hamven- 
tion. Support the future of ham radiol 


DXpeditlon Needs a Hand 

The South Georgia Island team of Al 
WA3YVN (VP8SSI), Jan WA4VQD, and Vince 
K5VT will operate for at least 15 days from 
South Georgia Island January 4-19, 1995. 
They will have three HF stations on all bands 
CW, SSB, and RTTY. They are well equipped 
for low band and new band operation. 

The team will arrive in the Falklands on De¬ 
cember 23, 1994, and will operate on the low 
bands and the new bands for about five days 
while awaiting the departure of the RA/ Abel-J. 
This is the same ship that transported the 
VP8SSI team in 1992. 

Donations are needed to support this DX- 
pedition. For information contact SGI DXpedi- 
tions, P.O. Box 2235, Melbourne, FL 32902. 
QSL cards will be handled by INDEXA, c/o 
John Parrott W4FRU, P.O. Box 5127, Suffolk, 
VA 23435. 


TNX... _ 

... to all our contributors! You can reach 
us by phone at (603) 924-0058, or by mail at 
73 Magazine, 70 Route 202 North, Peterbor¬ 
ough, NH 03458. Or you can FAX us at (603) 
924-9327. News items not published in 73 
often find their way into our sister publica¬ 
tion, Radio Fun, a special monthly magazine 
for new hams. We welcome news and interest¬ 
ing photographs from the world of amateur 
radio. y 
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Kit Builders’ Primer 

Yeah, I built that. 

by Mike Bryce WB8VGE 


N othing brings a smile to my face faster 
than the smell of molten solder. In fact, 
1 really enjoy building my own equipment. 
A Friday night, a 10-pound bag of Oreos, 
two cases of Diet Coke, a new PC board and 
whoa! An all-night building binge is under¬ 
way! Throw in some CW coming from the 
ARK-40 with a dash of the X-Files running 
on the TV in the background and you have 
my idea of ham heaven. Even if the project 
I'm working on does not work when it’s 
done, I still have fun building and then trou¬ 
bleshooting the circuit. And when I’m all 
done, I take a deep breath and say, Ooooo, 
let's do it again! 

If you've never heated up a soldering iron 
before, this is the time to get going. In the 
past, many of the projects in magazines like 
73, Radio Fun, and QST required several 
parts orders to gather all the pieces parts to¬ 
gether before solder touched copper. Now, 
there’s a flock of people putting kits together 
for some of the more interesting projects. 

Electronic kits are an easy way to start 
yourself on building your own ham gear. 
Usually all the necessary PC board compo¬ 


nents are supplied, as well as a PC board. 
Sometimes you can even gel a nice-looking 
case to house your project in. 

Hail to the Heath 

Mention kits, and everyone thinks of 
Heathkit. They are still the standard by 
which every kit produced will be compared. 
That’s saying a lot since Heathkit is no 
longer making electronic kits. What set 
Heathkit apart from everyone was their man¬ 
uals. The manuals were clear, concise, with 
plenty of drawings at every step of assem¬ 
bly. It took a lot of labor and time to produce 
a manual for Heathkit. 

Today’s Kits 

You won’t see a Heathkit-type manual to¬ 
day, although some of the kits I’ve assem¬ 
bled are getting close. Many of the kits I’ve 
run across are known as BOPs. A BOP? 
Yup! A Baggie Of Parts. Throw in a sheet or 
two of instructions or guidelines, a PC board 
overlay, and there you go! A BOP kit usual¬ 
ly makes the Friday-night building binge in¬ 
teresting. 


The Fine Art of Kit Building 

Before you open up the kit, you need a 
place to work. Pick a place where you can let 
the kit just sit if need be. Don’t use the fami¬ 
ly dining-room table. Besides the mess, a 
misplaced soldering iron will really cook a 
tabletop. 

Next, the work area should be uncluttered. 
In my workshop, cleaning the top of the 
workbench is a job in itself—1 know I could 
build a CAT scanner just from the parts lay¬ 
ing around! There’s nothing worse than find¬ 
ing an extra 6.2k resistor and not knowing if 
this part is for the kit or just laying around. 
A clean, well-lighted work area is a must- 
have for any kit building. 

Most people will tell you to sort and count 
off all the parts in your kit against the parts 
list. 1 don’t. To me that’s a waste of time. 
You’ll know if you’re missing a part when 
you come to it. 

While you’re putting together your kit, 
you may find a part missing. 1 never panic, 
but simply mark on the overlay that a part is 
missing and continue on with the assembly. 
I've found in the past that the missing part 
shows up. Never, ever throw out any of the 
packing material that came with the kit. A 
missing diode or connector may be lurking 
inside a foam peanut. 

I lay a sheet of paper down on the work¬ 
bench, then place all the resistors in one pile, 
all the capacitors in another pile, and all the 
semiconductors in another. When a 10k re¬ 
sistor is called for, I wade though the pile 
until I find one. The paper adds contrast so 
you can see the color codes of the parts easi¬ 
er. It’s especially helpful with resistor color 
codes. The paper will also reflect light up so 
you can read the markings on the diodes and 
transistors much easier. And, if you mislay a 
part, it is much easier to spot on the paper. 
Depending on the complexity of the kit and 
the amount of parts used, 1 take a pencil and 
mark the name of each pile on the paper. A 
small drawn arrow points to the correct pile 
of parts. 

if the kit has some of the parts in small en¬ 
velopes or bags, never open them up until 
that part is called for. This way, you’li never 
risk installing U3 instead of V3. 



Photo A. The complexity of the instructions typically increase as the complexity of the kit in¬ 
creases. (Photo by Jeff Gold AC4HF) 
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Photo B. Here we see the Oak Hills Classic QRP rig kit starting to take shape. Check out the 
review on page 14. (Photo by Jeff Gold AC4HF.) 


Before any solder hits the PC board, I al¬ 
ways look over the PC board for any signs 
of damage or under-etched copper. A tiny 
spot of copper between two pads is all it 
takes to cause trouble. When stuffing the PC 
board with pans, I make a mental note of the 
traces and pads. Pads that are supposed to be 
connected can look like a solder bridge. This 
way, I avoid the hassle of desoldering a 
good joint. Depending on the kit, a PC board 
foil pattern may be included. This really 
helps you to find and detect solder bridges 
as you assemble your kit. 

Because there are so many resistors in any 
given circuit, they go on the PC board first. 
Just because the leads on resistors are long 
does not mean you have to use the whole 
lead. Unless directed otherwise, resistors 
mount flat against the PC board, and not up 
in the air an inch or two. The same goes for 
diodes and axial capacitors. Push them both 
down against the board. Although not really 
necessary, 1 like to place all the resistors 
with the color codes all pointing in one di¬ 
rection. It makes troubleshooting a bit easier 
if you don’t have to constantly flip the PC 
board from side to side. Besides, a PC board 
is a piece of artwork! 

1 do the same for capacitors, too, as long 
as they are not polarity sensitive. By insert¬ 
ing the capacitor with the lettered side out, 
you can check your work much easier. 

When installing diodes, resistors or axial 
capacitors, bend the leads slightly away 
from each other after you have passed their 
leads through the holes in the PC board. 
Don't bend the lead flush to the board—do¬ 
ing so will almost guarantee a solder bridge. 

I mount IC sockets, trimmer capacitors 
and pots with one or two leads, check the 
mounting, and then solder in the remaining 
leads. Again, be sure you have everything 
down flush on the board. 

Semiconductors are in a class by them¬ 
selves. They must be installed the right way 


or the circuit won’t work. There is also the 
possibility of toasting the semiconductor. I 
mount TO-92 style transistors about 1/4" 
above the board. This leaves me enough 
room to get a test probe on the leads, but 
short enough to prevent critters from devel¬ 
oping because of excessive lead length. 

Unless the instructions say otherwise, 
don’t use IC sockets in circuits using high¬ 
speed or high-frequency ICs. The extra lead 
length will cause havoc with the circuit. 
Phase-locked loops are especially touchy 
about IC sockets. However, sockets are a 
good idea, especially when using a double¬ 
sided plated-through-hole PC board. If you 
have any doubts, a call to the kit’s manufac¬ 
turer should clear things up. 

Take breaks. There’s no rush, this is not a 
contest to sec how fast you can assemble a 
circuit board. Kit building is supposed to be 
fun, not a race to see who gets done first. 
Take time out to rest your eyes. 

1 always leave a radio cooking in the 
background, listening for CQs. When I hear 
one, I roll my chair over to the rig, and with 
a bit of luck. I’ll have a QSO. And, you’ll 
have something to talk about besides "The 
rig here is Kenwood and the weather is 
warm!” If nothing else, get up and add some 
ice to the Diet Coke and grab another fistful 
of Oreos. 

Surplus Parts and Parts Substitutions 

You'll find a lot of surplus parts in kits. 
There’s nothing wrong with the practice. 
Most of the surplus parts are prime number- 
one-grade components. Most are made for 
the military or consumer market. Surplus 
parts are usually better than the honest-to- 
goodness parts. This is especially true if you 
end up with mil-grade goodies. 

Let’s say our kit calls for a 2N2222 tran¬ 
sistor. Instead, you find inside your kit a 
XCX345/SXC. What you got is a surplus 
NPN transistor made by who knows who. It 


will work in the kit. There’s a good chance it 
was made for the military, costs the govern¬ 
ment (you and I) S34 each and now the mili¬ 
tary can’t use this part anymore because of 
design changes. A parts broker purchased 
three tons of them and is selling them off for 
a dollar a pound. That’s how you and I end 
up with surplus parts in those BOPs. 

Surplus semiconductors are not bad, but 
surplus capacitors can be a real pooper! A 
0.1 capacitor is a 0.1 capacitor for almost all 
projects. But if the PC board is laid out for a 
lead spacing of 0.2 inches and the surplus 
capacitor has 0.7 lead spacing, whoa! It’s 
not going to fit! Just like a fat lady with a 
pair of tight jeans, with a lot of pushing, 
shoving, pulling, you can get the part to fit 
the board, but it’s not going to be a pretty 
sight! 

There may be a part or two that the kit 
supplier has substituted. There’s no need to 
panic, as most substituted parts will cause no 
noticeable difference in the way the project 
performs. If the original article called for a 
1.1 pF cap, and the kit has one that’s 1.5 pF, 
that’s just fine. As long as the working volt¬ 
age of the capacitor is as high or higher than 
needed, you’ll have no trouble. Most of the 
electrolytic capacitors have a working volt¬ 
age of 16, 25, or 35 volts. Of course, there 
are many more values to pick from but these 
are the ones you’ll see the most. If the 
schematic calls for 4.7 pF at 16 volts and 
your kit has 4.7 pF at 35 volts, that's just 
fine. Solder him in and move on to the next 
component. (I’ve found that active parts like 
transistors and ICs are female, resistors and 
capacitors are male.) 



Photo C. You ’ll want to work in a comfort¬ 
able location where you can leave the par¬ 
tially-assembled kit undisturbed. Don i use 
the kitchen table! (Photo by Jeff Gold 
AC4HF.) 
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Instructions and Manuals 

BOP kits are not noted for their instruc¬ 
tions. Most BOPs consist of a photocopy of 
the original article, a parts overlay for the 
PC board and a sheet or two of additional 
instructions. Most of the assembly work 
must be done by the builder! If the instruc¬ 
tions say to “install the resistors," that’s 
what you do. Usually, as the complexity of 
the project increases, so do the instruc¬ 
tions—unless it's a Kanga kit. Then you’re 
on your own! 

Before you do any soldering, it’s a good 
idea to look over the instructions of the kit 
and do a dry run through. Make a note to 
yourself of any part of the instructions 
you’re not clear on. A good dose of com¬ 
mon sense is your best weapon. If it sounds 
really stupid, it probably is. Double-check 
this step before you move on. I can look 
past most errors in a kit's instructions. If 
you’re told to install an RCA jack on the 
PC board and there’s no way it will fit, then 
there’s an error in the instructions. 

Locate the proper part and install it on 
the board. Make a note of the error on the 
instruction sheet. 

Soldering 

I’ve melted a lot of solder in my time. I 
think I’m fairly good at the task, but every 
now and then I screw up royally. Over 90 
percent of the kits returned to Heath did not 
work because of poor soldering. 

I use two different soldering irons for kit 
building: An 18-watt Antek iron for small 
work, and a larger 45-watt iron with a big 
tip for heavy-duty work for soldering in 
connectors and such. Keep a spool of desol¬ 
dering braid handy to clean up any mis- 

Don’t try to cook the PC board with an 
iron that’s not hot enough. Soldering is a lot 
like kissing your aunt—you have to be 
quick, do a good job, and leave no slobber. 
All your solder connections should be 
bright and shiny. 

Troubleshooting 

The odds are in your favor, but every 
now and then one of the kits I finish up 
with won’t work. I start by looking at every 
solder joint. I especially check any odd¬ 
looking clump of pads for solder bridges. 

If I find none, then I look at a misplaced 
resistor. It’s so easy to put in a 470-ohm re¬ 
sistor in place of the 47k resistor. Equally 
useful, but hardly interchangeable! I check 
for like values, as in the example above, in 
case I have mistaken them during assembly. 
After I check the resistors, I move on and 
do the same for the capacitors. If I don’t 
find any problems, I move on to the semi¬ 
conductor, and so on until I’m sure there is 
no problem with the way the kit went to¬ 
gether. Usually, the problem can be located 
and fixed without too much trouble. 

Kit building is a lot of fun. For me, it’s 
solder fume therapy, as I get totally involved 
with a kit. Why, who knows, maybe you’ll 
soon be saying, “Ooooo, let’s do it again!” BB 











































i your Feedback card 


Oak Hills Research 
20879 Madison Street 
Big Rapids Ml 49307 
Telephone: (616) 796-0920, 
FAX (616) 796-6633. 
Price Class: Kit—$219.95; 
Optional keyer—$39.95 


Classic 

Dual-band QRP kit 


73 Review 


by JeffM. Gold AC4HF arid Daniel Wee 


The Oak Hills 


I like to build all levels of projects, but some¬ 
times I really like to sit back and just enjoy 
building up a project that I know will not have 
any surprises for me in the way of unclear di¬ 
rections, or directions filled with mistakes or 
poor performance of the kit when it Is com¬ 
pleted. I have built many of the Oak Hills' kits. 

I have enjoyed building every one and they 
all worked well when completed. Oak Hills 
takes great care in providing top quality parts 
and clear and easy-to-follow directions. 

The Oak Hills Spirit that I built for 20 me¬ 
ters was one of my favorite rigs to build and 
operate. When I heard that Oak Hills was go¬ 
ing to sell a kit that was designed as well as 
the Spirit and was a 20/40 meter rig, I got ex¬ 
cited—I spend most of my time on 20 and 40 
meter CW/QRP. Having one rig that I could 
build myself, that would operate on both 
bands, and would run off a gel cell really ap¬ 
pealed to me. 

The Parts 

I usually build larger projects in stages. I 
open the parts for one section at a time and 
separate out the various types of parts. Then, 
for example, I will put all the resistors on a 
piece of paper labeled with their parts num¬ 
bers and do the same for the rest of the 
parts. This helps me check to make sure all 
the parts are included and also helps avoid 
one of the biggest pitfalls in building: putting a 
part in the wrong place. 

The parts for each section of the Classic 
are bagged separately. The boards are about 
the clearest silk-screening I have come 
across and they have plated-through holes. 
The back of the board is coated over to help 
avoid the second big pitfall of building kits: 
solder bridges. All the coils are pre-wound to 
help the kit go together quicker and avoid 
problems that many builders have with wind¬ 
ing their own coils. The instructions are excel¬ 
lent; Oak Hills employed an illustrator who 
used to work for Heathkit. The case is nicely 
screened and is really good quality. After see¬ 
ing how easy the kit looked to put together 
(the parts are fairly close together on the 
board, but this shouldn't present much of a 
problem), I decided to separate out the parts 
into little plastic parts bins and not take the 
time to label every part. 

14 73 Amateur Radio Today • December, 1994 


Assembly fairly straightforward and didn't take much 

My wife does beautiful needlepoint and time. It is recommended that you have a fre- 

other crafts of this type. I always ask her why quency counter to adjust the oscillators. Sep- 

she doesn't enter some of them in the County arate adjustments are made for the 20 and 
Fair. She says she can't do that because al- 40 meter band sections, 
though they look great from the front, the After I knew the rig was working well I went 
back side of the work isn’t perfect. This is the back and readjusted the coils in the oscillator 

way I usually operate with my building. If I am section a little differently than the instructions 

building a lot of kits, the kits usually work called for. I found that following the instruc- 
well, but may not be the prettiest things you tions gave me the full bandwidth on both 

have ever seen. My goal for this project was bands, but the analog meter that is silk- 

to be able to enter It in the County Fair and screened on the case was a little off. By read- 
have anyone look at the bottom of the board justing the coils and playing with them I was 

and say how pretty it was. I knew I was going able to get the rig so that the panel frequency 

to keep this rig for a long time if it worked the indication was right on the money. This is one 
way I thought it would, so I decided to really of the only rigs on which I have been able to 
take my time building it. get the reading to be accurate for the whole 

I found the kit went together very quickly, bandwidth. I would suggest that you follow 
even though I real¬ 
ly took my time. I 
had no problems 
with the directions 
and never found a 
case where the in¬ 
structions were 
ambiguous. I 
would rather just 
have a parts over¬ 
lay and schematic 
than ambiguous 
directions. 

With the option¬ 
al iambic keyer 
there are four 
printed circuit 
boards to build. 

There are sepa¬ 
rate boards for the 
oscillator, receiver, 
transmit/receive, 
and a small board 
for the keyer. Each 
section comes has 
separate bagged 
parts, and over¬ 
lays, which makes 
the kit much easier 
to build. 

Alignment 
The alignment 
procedure was 






the alignment procedure first—you may find 
that it works out correctly for you if you follow 
the provided instructions. 

Circuit and Design 

The OHR Classic dual-bander is invariably 
one of the best receiver designs I have seen 
on the kit market. Part of the strength of the 
circuit lies in its use of extensive filtering in 
the front end and IF stages. The use of the 
diode-ring mixer (the TUF-1) also results in a 
good dynamic range and the receiver is es¬ 
sentially a low noise one. 

Looking at the circuit, you will find that all 
the switching is solid-state, including the T-R 
switching. This is a good scheme and you 
won't hear any relays clattering away as you 
send code. All the switching diodes are bi¬ 
ased at a common rail. Another area where 
diode-switching is employed in this circuit lies 
in the band-changing circuitry. Essentially, the 
band switch uses the diodes to switch in one 
of two band crystals for the LO and to switch 
in the appropriate band-pass filter. (It would 
have been nice if they had used hot-carrier 
diodes for this). 

The circuit itself is a classical one (no pun 
Intended). It comes with an RF-preamplifier 
stage to provide some front-end gain to com¬ 
pensate for the filter insertion loss. This is a 
standard negative feedback broadband 
preamp and is unconditionally stable. The 
2N5179 is also a low-noise device so that 
helps somewhat. The diode-ring mixer is then 
terminated in a diplexer and a post-mixer am¬ 
plifier before going through the standard four- 
pole crystal ladder filter. The use of the 
MCI 350 permits IF AGC, which is audio-de¬ 
rived. 

The product detector uses an NE602AN, 
which seems to work fine at this stage (after 
the AGC) since overloading can be easily 
controlled, and provides some conversion 
gain (12 dB or so) as well. 

There is an audio preamp stage before the 
audio is fed into a permanently wired audio 
bandpass filter. This is not a very narrow one 
and I suspect that its purpose Is to get rid of 
wideband IF noise products. Finally, there is 
an LM-380N-8 final audio amplifier 
which is under-driven for low THD fig¬ 
ures. 

The VFO/LO is built on a separate 
board which helps isolation and sta¬ 
bility. It is well-buffered before being 
fed into the diode-ring mixer, but a 
drawback here is that the mixer injec¬ 
tion signal is sometimes on the low 
side and is not constant for the two 
bands. LO signal levels should be +7 
dBm (ballpark) for good performance. 

The problem here lies in the oscillator, 
which does not perform too well at the 
higher crystal frequency (18.000 
MHz). Perhaps the MPF102 could be 
replaced with a 2N4416. 

As you can see, this is a very 
straightforward design and its 
strength lies in the fact that OHR did 
not skimp on filtering and matching 
impedances. 


The TX side of the board is cleverly de¬ 
signed to reuse the RX mixer section so there 
is no additional mixer for the TX side. Similar¬ 
ly, the bandpass filter for receive is also 
reused for transmit. A good scheme, really, 
and economical too. After the bandpass filter¬ 
ing there is a two-stage driver, which is es¬ 
sentially Class-A amplifiers, before the final 
Class-C amplifier (2SC2075). This is followed 
by the mandatory low-pass filter. The switch¬ 
ing is all solid-state, of course, as I have 
mentioned before, and looks very well imple- 

Performance 

The performance of the rig attests to the 
soundness of the design. My one gripe is the 
permanently fitted audio filter which is used to 
filter out wideband IF noise. I would have 
been much happier if this noise (6 dB) could 
be prevented in the first place, or to have 
some pre-product detector filtering. Ah, well, 
you just can't always have the cake and eat it 
as well, can you? A very good design and 
performer (as many will tell you), overall. 

There are two aspects to every kit building 
experience. The first Is the building experi¬ 
ence. With the Classic, this phase was a 
clear winner and rated at the very top of its 
class. The second aspect is how it performs. I 
have found that even with all the rigs I have 
hooked up on my operating bench, I end up 
using the Classic a lot. I really am impressed 
with the smooth solid-state QSK. I hate relay 
switching. I find that even though I really like 
my expensive Kenwood 850S, the relay QSK 
bothers me. I prefer the switching on the 
Classic a lot better. I find the receiver to be 
both sensitive, so that if the signal is out 
there—I am hearing it)—and selective—I am 
easily able to separate out signals except 
during the most crowded band conditions. I 
have also found the VFO to be stable. I don’t 
like having to chase signals across the band 
while I am in the middle of a QSO. 

The RIT has a center detent, which makes 
it easier to use. The tune/operate switch 
comes in real handy for me. I have a reso¬ 
nant quad for 20 meters, but find that on 40 


my vertical needs an antenna tuner to get the 
SWR down. I find this a lot easier to use- 
having the tune switch so that I don’t have to 
have a manual key to keep the rig keyed. I al¬ 
so like the fact that you can change the trans¬ 
mit power easily without having to take the 
cover off the rig. This makes it easy to experi¬ 
ment with different power levels. My rig puts 
out about 5 watts on 20 meters and about 7 
watts on 40 meters. This means that you may 
have to use the rear panel power adjustment 
to keep the power level the same when you 
switch bands. 

The keyer is the newer Curtis keyer chip 
and works very well. It is also very nice to 
have the straight key jack in addition to a jack 
for paddles. I often like to operate with 
straight keys and this rig needs no modifica¬ 
tions to be able to do this. 

The Classic uses an LM-380-based audio 
amplifier which is better than the LM-386. 
There is plenty of audio to drive headphones, 
but the rig doesn't have enough drive for a 
speaker. This is one of my only complaints. I 
don't like headphones except during Field 
Day, and would have liked to install a small 
speaker. My other complaint is that I find the 
rig a little on the large size for portable back¬ 
packing operations. I like to take a rig and a 
gel ceil on long hikes and would have pre¬ 
ferred having a smaller rig. I really like the 
case for the rig and find It a little too pretty to 
throw in a backpack, so it would have to wait 
for a while anyway. There is plenty of space 
inside the case to add custom accessories, 
such as a digital display or a speaker (with 
some additional amplification). 

On the air is where the rig really shines. 
This transceiver is good enough to make 
quality contacts, since my first contact on the 
rig I have continually received good signal re¬ 
ports. This first contact was during a contest, 
with PI4COM in the Netherlands. He was a 
599 with high power and my signal report 
was a 564 with 4 watts. I next talked to Marty 
KW1C in Maine. He reported "your new rig 
doing FB.” Next, I had a nice long QSO with 
Gary WB0DBW/AE in Columbia, Missouri. It 
was his first contact with his new Extra Class 
license. We had a nice long 
QSO. He said the rig sounded 
great on his end. I have since 
had many long QSOs, both US 
and DX, and have worked 
some contests with the rig. 
One of the highlights of testing 
the Classic was having a sked 
set with Ted VA3TAR. The 
Classic was Ted's first kit. We 
arranged to meet on 40 me¬ 
ters. Even though conditions 
were poor, we had a great 
conversation. It was exciting to 
hear what the rig sounds like 
over the air in actual use. The 
rig sounded great. I think this 
attests to both the quality of 
the kit and its design. I really 
enjoy operating this rig, espe¬ 
cially since it covers my two 
favorite bands. BB 


Features: The Oak Hills Classic 
Dual-Band Transceiver Kit for the 
20M and 40M Bands 

Superhet receiver design with diode ring mixer and RF preamp. 
High side LO injection on both bands for a cleaner signal. 
Four-pole crystal ladder filter. 

Four-pole audio filter. 

AGC circuit. 

VFO tuning with 8:1 vernier dial covering 100 kHz on both bands. 
RIT with center detent control providing +/-1 kHz. 

Sidetone oscillator with level control. 

Smooth solid-state QSK. 

4-6 watts of RF power on both bands. 

TX power adjustable from 0 to full power on rear panel. 

Both iambic and manual key jacks provided. 

12 VDC operation—current drain 290 mA on RX and 1.2 A on TX. 
Measurements: 4" x 6-1/4" x 6-7/8". 

Weight: 48 oz. 

100% complete, all coils prewound. 

All panels prepunched for optional iambic keyer. 
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73 Review 


Number 6 on your Feedback card 

by Michael Bryce WB8VGE 


S & S Engineering’s 
ARK-4 

A 40 meter transceiver kit. 


S & S Engineering 
14102 Brown Road 
Smithsburg MD 21783 
Telephone: (301) 416-0661; Fax (301) 416-0963 
Price Class: $199.95 kit; $269.95 assembled and tested. 


S ome of the buzzwords in today's politically 
correct world are ‘smaller," "faster," 
“cheaper" and "better." Well, that’s exactly 
what S & S Engineering created when they 
introduced their new ARK-4 40 meter 
transceiver kit. 

The ARK-4 is a fully synthesized QRP 
transceiver for 40 meters. It's a CW-only rig; 
there is no SSB on the ARK-4. But, you do 
get full QSK break-in keying and the 40 meter 
CW band, it's ideal for the Novice ham, too. In 
fact, it's one of the few rigs in kit form I'd rec¬ 
ommend for a Novice. Thanks to its fully syn¬ 
thesized transmitter, the Novice operator will 
know exactly where he or she is. This is very 
important to Novices, who have only a small 
slice of the 40 meter CW band to begin with. 

The ARK-4 comes in a wide variety of con¬ 
figurations. Depending on your budget, you 
can get just the transmitter or the receiver 
components with the kit. Later on, as your 
budget allows, you can add on the goodies 
until you have a complete 40 meter rig. Why, 
you can even install a Curtis-based keyer in¬ 
side your ARK-4. And, if you just can't stand 
the smell of molten solder, the ARK-4 comes 
assembled, tuned and tested. Most people 
will find building the kit the way to go. 

If you plan on building the kit, and I hope 
you do, this is one of the few kits I'd say a be¬ 
ginner can handle. Yes, there are hundreds of 
parts in the ARK-4. Yes, there is a double-sid¬ 
ed plated through-hole PC board. But, you 
build the ARK-4 in steps, checking each sec¬ 
tion as you go to make sure you've assem¬ 
bled it correctly. The assembly manual is 


quite extensive and offers tips on soldering 
and proper placement of components, and 
features several large fold-out sheets. And if 
that is not enough, provided you assembled 
the ARK-4 in good faith, you can always get 
the ARK-4 repaired. There's no reason why a 
beginner in home-brew should not consider 
the ARK-4 as their first kit. 

A Look Inside 

The ARK-4 is really a departure from most 
of the QRP rigs I've built. When you slide the 
rig out of its TNC-style cabinet, you'll notice 
there are no wires of any kind inside. Yupl 
You read that correctly: There are no wires in¬ 
side the ARK-4. Every part mounts on one 
double-sided PC board. I know, I've always 
disliked making up my own interconnection 
wiring harness. No wiring harness means 
fewer mistakes during assembly. 

There are no mounting screws holding the 
PC board down, either. The PC board slides 
inside the case. The end caps of the case 
hold everything together. You can open up 
and inspect the ARK-4 in a matter of sec¬ 
onds! 

The signal path is very much like that of 
the ARK-4’s bigger brother, the ARK-40. 
There’s a slight difference in the way the 
signal is handled in the IF stage: The IF fre¬ 
quency of the ARK-4 is based on a crystal 
filter made up of color-burst crystals. This is 
also the reason why you won't be seeing an 
ARK-2 or ARK-3. 

The synthesizer and a PLL make up the 
heart of the ARK-4. I won’t get into the details 


of how they both work together, as this is very 
clearly explained in the manual. It's must 
reading for the builder as it makes the opera¬ 
tion of the PLL and translation oscillators very 

The manual that comes with the ARK-4 is 
different from what you may have seen in the 
past. Whatever features you purchase with 
your ARK-4 will shape the size of the manual. 
The manual has a pull-apart binding to allow 
you to add pages of assembly text as you or¬ 
der options for your ARK-4. For example, if 
you only order the transmitter, that's all the in¬ 
structions you'll receive. Order the transceiv¬ 
er and you’ll get transmitter and receiver text 

Although I did not have the pleasure of 
building this kit, the kits I have built in the 
past from S & S Engineering are first class. 
Only the best prime components are used in 
the kits; there are no surplus or hamfest spe¬ 
cial parts used. 

On the Air with the ARK-4 

There's not much to do to put the ARK-4 
on the air. All you need is a power supply ca¬ 
pable of 3 amps, an antenna, and a key. The 
front panel is nicely laid out, with all the im¬ 
portant controls centered. There’s the usual 
on-off volume control, RIT, and transmitter 
fine-tune control. The options you order for 
your ARK-4 will determine the amount of con¬ 
trol you have over the rig. 

Just like the ARK-40, you tune the ARK-4 
by push-buttons. However, in the case of the 
ARK-4 you can use the fine-tune control to 
put your transmitter exactly were you want it. 

The fine-tune control is 
not the RIT—that’s a sep¬ 
arate control on the ARK- 
4. I found the best way for 
me to tune the rig was to 
set the frequency control 
buttons to one location 
and use the fine-tune con¬ 
trol to hunt for stations. 
When a station answers 
me. I then use the RIT to 
center him in the middle of 
the crystal filter. This is 
how I used the ARK-4 
during Field Day, with very 
good results. I worked just 
about everything I could 
hear while using a center- 
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fed Zepp at 25 feet. A 24 amp/hr. gelled bat¬ 
tery provide the power. After the weekend, 
the battery seemed untouched. 

The ARK-4 does not have enough audio to 
drive a speaker. It's a headphones-only rig. 
You can use an amplified speaker if you 
want. Radio Shack sells an amplified speaker 
for about $20.1 also found out that the audio 
output stage of the ARK-4 is very sensitive to 
the kind of headphones you attach to it. I 
used a pair of “walkthing” phones and had 
so-so results. Later on I changed over to a 
pair of mono headphones from Radio Shack. 
These worked better, but I still found the au¬ 
dio to be a bit fuzzy. I measured the 
impedance of the headphones and discov¬ 
ered they were about 16 ohms for the pair 
and 32 ohms for each earpiece. I finally 
hooked up my old 8-ohm Telex ’phones and 
had much better-sounding audio. I also got a 
much nicer sidetone when using the telex 
phones. You may have to play around to find 
the proper set of headphones for your ARK-4 
as well. However, I must add that the rig I 
was using was one of the first prototypes 
made by S & S Engineering. 

My review unit also came with a built-in au¬ 
dio filter. This filter really improves reception 
when the QRM is running high, although I 
found the CW bandwidth just about right for 
me without the audio filter. I must mention, 
however, that I never was one for super-tight 
bandwidth when it comes to my receivers. I 
like to hear those HW-7 users calling me off 


frequency by a kHz or so. You’ll never work 
'em if you can't hear ’em. 

With no antenna connected, you'll notice a 
high-pitched tone in the audio. The tone all 
but vanishes when you attach your antenna. I 
also noticed the sidetone in the background. 
This is because the sidetone runs continu¬ 
ously and the T/R logic gates it on and off as 
needed. Again, once you connect an antenna 
up, you’ll not notice the sidetone in the back¬ 
ground. I did find that the sidetone changed 
levels, depending on the type of phones you 
connect to the ARK-4. In fact, when I at¬ 
tached my Telex phones, I found the sidetone 
to be way too loud for me. There is no inter¬ 
nal sidetone level adjustment, although you 
can change resistor values to reduce the 
sidetone level to suit your liking. 

The AGC action is very smooth, with no 
popping or pumping that I could detect. The 
AGC time constant seems just about right for 
the way I operate CW. You can also listen in 
on the VEs on SSB without much trouble. 

The Transmitter 

The ARK-4 provides a healthy 3 watts of 
output on 40 meters. That's more than 
enough (o work the world, without killing your 
battery pack in the outback. The review rig 
produced a tad more than 4 watts into a 50- 
ohm load at 13.8 volts, a bit over 3 watts RF 
at 12.6 volts. 

With full QSK, the ARK-4 provides for 
some exciting fun on CW. The relay used for 


antenna switching is loud. You can hear the 
relay clicking in time with your keying. With a 
slide-on cabinet in place, you won't notice the 
relay as much. 

The ARK-4 is not as robust as its bigger 
brother, but I'm sure the ARK-4 would hold up 
quite well in the field. I'm not sure I would 
take it white-water rafting, but for casual ham¬ 
ming at your campsite it’s going to be a hard 
act to follow. It would be just my luck to stum¬ 
ble upon Elvis and Bigfoot playing cards at a 
UFO landing, with the Loch Ness monster 
swimming past in the background, and not 
have a radio in my backpack! 

It's an ideal rig for a hamvacation! Of 
course, my idea of roughing it is staying at a 
Holiday Inn while their restaurant is being re¬ 
modeled. The ARK-4 will fit quite nicely inside 
a briefcase. Throw in a battery pack and 
you're on the air from your hotel room. 
Thanks to the synthesized frequency control, 
making that schedule with your buddy is no 
problem. 

Last Word 

I feel the ARK-4 will provide the ham with a 
better-than-basic QRP transceiver. You get 
frequency control that is unmatched by any¬ 
thing on the QRP market. That’s a real plus 
on today's crowded bands. Was there a 
downside to the ARK-4? Yup! I had to send it 
back! Yes. I do believe that the S & S Engi¬ 
neering ARK-4 is politically correct. It's faster, 
smaller, cheaper, and better. Qj] 


Look What You Could Be Missing... 

DSP Noise Reduction Products From JPS 



"First and Finest in DSP Noise Reduction Products" 


JPS Communications. Inc. 


P.O. Box 97757, Raleigh, NC 27624 
(919)790-1011 FAX:(919)790-1456 TECH:(919)790-1048 


TOLL FREE ORDER LINE: 800-533-3819 

We accept Mastercard, VISA, checks, money orders in US$. 
Free shipping within the continental U.S. 

Contact JPS Communications fora dealer near you 


CIRCLES 285 ON READER SERVICE CARD 
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73 Review 


Number 7 on your Feedback card 


by Larry Antonuk WB9RRT 


Kenwood Communications Corporation 
Amateur Radio Products Group 
2201 E. Dominguez Street 
Long Beach CA 90801-5745 
Telephone: (310) 639-4200 
Price Class: $349.95 


Kenwood TH-22AT 
Hand-Held Transceiver 


Meet the latest in little HTs from Kenwood. 


R unning a 2 meter handheld 
used to be a pretty straightfor¬ 
ward affair—on/off, volume, a 
squelch control, and a frequency 
switch. Of course, when things 
were synthesized we got a few 
more buttons, but all in all we could 
figure it out with a little time to play 
around. Things got more complex, 
however, as manufacturers packed 
even more features into every ra¬ 
dio. Of course, that meant more 
buttons and knobs. Once manu¬ 
facturers noticed that most hams 
had above-average consumer 
electronics skills (after all, we 
could program our own VCRs), 
high-tech radios appeared ev¬ 
erywhere. This increase in the 
number of features came at the 
same time as a change in 
size—electronics were getting 
smaller. This shrinking meant 
that fancier features were com¬ 
ing in smaller and smaller 
packages. If you remove the 
battery and antenna from 
this radio you'll find that it 
weighs just two ounces 
more than the instruction 
manual. Where will It all 
end? 

A grand finale may be the 
Kenwood TH-22AT. This 
hand-held radio fits right into 
the current trend. It's small— 
about the size of a mobile 
mike—and it performs a range 
of neat tricks. At first glance, 
the radio fills the bill of a gen¬ 
eral-purpose 2 meter handheld 
with all the usual specs. It puts 
out 3 watts with the standard 
battery pack in the normal 
mode, uses a dual conversion 
receiver with 0.16 |iV sensitivi¬ 
ty, and offers 200 mW of audio 
output. The fun starts beyond 
the solid basics, where the 
neat features begin. 


Special Features 

One particularly nice function for a radio 
of this size is a variable power level. As we 
all know, the FCC requires that we always 
use only the minimum power level that will 
sustain reliable communications. Most of us 
detune our handhelds to lower the power 
when we operate near the repeater location. 
(You don’t???) On the TH-22AT, the power 
level is keyboard-selectable to high power, 
which is normally 3 watts and battery de¬ 
pendent; low, which is 1/2 watt; or “econom¬ 
ic low,” which is 30 milliwatts. Fifty milliwatts 
will get you around the house, around the 
hamfest, and even into the repeater if 
you're close. Of course, for those scofflaws 
who bypass the FCC regulations, the vari¬ 
able power setting has a side benefit: Us¬ 
ing only the minimum power required 
greatly extends battery 
life. It's always surpris¬ 
ing to see how far you 
can get on the low 
power settings! 
Once you get 
over that kilowatt 
mentality and 
use the QRP set¬ 
tings. you might 
want to kick in the 
battery saver. This 
special function 
lets the radio 
sleep if it doesn't 
hear anything for 
five seconds. While 
not usable when 
scanning, a combi¬ 
nation of battery 
saver and low pow¬ 
er operation could 
wring a lot of use 
out of a single bat¬ 
tery charge. In ad- 
to the battery 
saver, the radio of¬ 
fers an automatic 
power off feature. 
The radio shuts it¬ 
self off after an 



hour of no keystrokes. 

The TH-22AT offers transmit features that 
are similar to those found on commercial 
two-way units. A time-out timer is available 
with periods of 30 seconds all the way up to 
900 seconds—for serious one-sided conver¬ 
sations. Time-out timers can be particularly 
useful if that TNC you bought at the flea 
market is stuck in PTT—you won't tie up the 
channel while figuring out what's wrong. A 
busy channel lock-out feature prevents you 
from doubling with someone—the radio 
won’t transmit if it hears activity on the chan¬ 
nel. It would also prevent jamming, but it 
does need to be enabled by a responsible 
operator first. The entire transmitter can also 
be disabled— a good feature to have when 
you loan the handheld to an unlicensed 
friend. If you don't want to bother with fre¬ 
quency displays or you want to make things 
easier during emergency drills, the channel 
display function lets the display be config¬ 
ured to show only channel numbers rather 
than frequencies. 

Memory functions allow a total of 40 chan¬ 
nels—each with its own split, PL tone, dual¬ 
tone squelch codes, and more. Non-stan¬ 
dard offsets can be programmed in addition 
to the usual +/-600, A call channel can also 
be entered—easily recalled with the tap of a 
button, it's also used in some scan functions. 
The call channel will probably be used to 
store your “home" repeater. The DTMF key¬ 
pad allows telephone patch or repeater con¬ 
troller operation with five memory locations 
for storing frequently used calls. Up to 15 
digits may be stored in a single memory lo¬ 
cation. 

The TH-22AT offers a variety of subaudi- 
ble tone and paging functions. The subaudi- 
ble CTCSS functions are usable only with 
the optional TSU-8 decoder. They are similar 
to what one would find in the commercial 
market. On transmit, using one of the 38 
standard CTCSS, or “PL,” tones allows the 
operator to access tone-operated repeaters. 
On the receive side, however, the TH-22AT 
lets you enable tone-coded squelch. This is 
a feature that allows the receiver to remain 
muted until it hears the proper tone on the 
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carrier, it is used mainly in shared repeater 
operations in the commercial world so that 
you don’t have to listen to other fleets on the 
repeater. It could be useful in ham radio as a 
way to avoid listening to anyone until your 
buddy calls with the right tone. Either of the 
PL functions is easily enabled from the key¬ 
pad on a per-channel basis. 

The Kenwood also offers a dual-tone 
squelch system. This is a receive-only func¬ 
tion that uses a three-digit DTMF code to 
unmute the receiver. This feature provides 
a total of 1,000 discrete addresses, and it 
supports selective paging of specific sub¬ 
groups. There is another advantage of DTSS 
over CTCSS for selective paging—DTMF 
tones will be easily passed over a repeater. 
CTCSS tones may or may not be retrans¬ 
mitted. 

Taking yet another step, Kenwood offers 
page operation. This is similar to dual-tone 
squelch system, but with “Caller ID" added. 
When paged, the DTMF code of the calling 
station will appear on the display. In other 
words, if you're not right at the radio when 
the page comes in, the display will tell you 
who paged you and whether it was an indi¬ 
vidual or a group call. Page operation allows 
eight codes to be stored for ease of use- 
two for the system use and six for your con¬ 
venience. With some imagination, a local re¬ 
peater group can work out a series of emer¬ 
gency plans that would allow different 
groups and subgroups to be paged at will. 
Since the page mode uses DTMF tones, the 
system supports existing equipment, and al¬ 
so radios other than Kenwood’s. Hams will 
use this feature primarily for selective calling 
between buddies. It's a great feature to have 
built right into the handheld. 

Any of the above features can be used in 
conjunction with tone alert, which adds a 
beep tone when the radio receives any of 
the above tone sequences. Once the unit is 
paged, the radio starts beeping and a 100- 
minute timer starts. The timer resets itself af¬ 
ter 100 minutes or each time a new page is 
received. 

Scan Functions 

Perhaps one of the most used features of 
a handheld in this class is the Scan function. 
The receiver in the TH-22AT covers 136 to 
174 MHz. Most hams will probably have a 
police frequency or two plugged into a mem¬ 
ory slot. (No, you can’t transmit on 155.250, 
even if you do know something relevant to 
the conversation.) As per most features on 
this versatile radio, there are several options 
to choose between. To begin with, there are 
four basic types of scan: 

Memory scan scans those channels in the 
memory list that you’ve designated as scan 
channels. 

VFO scan scans VFO limits and lets you 
easily change directions with the channel se¬ 
lect control. 

CallA/FO scan lets you monitor the call 
channel plus any single VFO frequency. 

Call/memory scan lets you monitor the call 
channel plus the last memory channel used. 


The call channel Is usually your “home” 
repeater, so either of the last two modes 
would be useful during a public service 
event. You could monitor the event frequen¬ 
cy and the local repeater—or perhaps the 
event frequency and the local police depart¬ 
ment—at the touch of a button. Once you 
have determined the type of scan you need, 
you also need to select either time-operated 
or carrier-operated scan. Time-operated 
scan puts the radio in the “channel surfing" 
mode: scan along until you hear a QSO, lis¬ 
ten, wait five seconds, scan some more, lis¬ 
ten, wait five seconds, and so on. Five sec¬ 
onds may be too short to determine if you 
have any interest in a QSO, but this time 
length is fixed. 

Alternately, carrier-operated scan is the 
basic home scanner mode: Scan along until 
you hear a QSO and listen to it until they fin¬ 
ish talking, even if this means listening to it 
forever. Both systems have their downsides, 
but the system you choose will depend on 
the personality of your local radio universe. 

Startup and Operation 

One of the classic tests of a product of 
this type is to see how far the operator can 
get without resorting to the manual. In the 
case of the feature-filled TH-22AT, the an¬ 
swer is—not all that far. Most of the obvious 
functions are easily accessible: The radio 
can be easily put on channel for a QSO. But 
some of the more advanced features are 
stumpers. 

The reason for the difficulty is mainly that 
Kenwood decided to use very few buttons to 
perform a lot of tasks. Not counting the usual 
buttons like the DTMF pad and PTT button, 
the radio uses just six buttons to perform all 
of the other features. With just three different 
ways to push a button, the Kenwood engi¬ 
neers squeezed quite a few functions out of 
their options. The three possible modes for a 
button on a radio are: 1) just push it; 2) push 
it for an extended time; and 3) push it in 
combination with another button. The TH- 
22AT makes use of all three modes. 

The display is also somewhat challenging. 
It doesn’t provide much direction to the user 
when entering some of these functions. For 
example, say you'd like to lock out a mem¬ 
ber of the scan list. This would be handy if 
you had your normal scan list in the radio, 
but it kept stopping on these same two guys 
on the local repeater. The scan lock-out fea¬ 
ture lets you leave the channel in its normal 
memory location and mark it as a channel to 
be skipped during the scan process. (You 
know, sort of like hitting LOCKOUT on your 
scanner.) On the TH-22AT, you simply: 1) tap 
the MR/LOCK button; 2) hold the F button 
down for more than one second; and 3) tap 
the LAMP button. VoilA! The channel is 
locked out. A small star pops up on the dis¬ 
play under any locked out channels. The on¬ 
ly problem with this is that neither the 
MR/LOCK (memory recall/keyboard lock), 
nor the F (function), nor the LAMP (display 
backlight) buttons are labeled in any manner 
that would hint at scan functions, let alone 


scan lock out. The solution is to practice and 
use the radio. You can memorize all of the 
keystrokes, or carry the five-page “Quick 
Reference Guide” found in the back of the 
manual. It seems like only a matter of time 
before some aftermarket vendor will start 
selling tiny plastic keyboard overlays, just 
like you get for WordPerfect, so we can fig¬ 
ure out how to use our radios without lugging 
the book along. 

In addition to the basic day-to-day fea¬ 
tures, the Kenwood TH-22AT also has a sep¬ 
arate menu system accessible through a 
“hold the button while turning on the radio" 
mode. This allows access to the lesser-used 
functions, such as the time-out-timer delay, 
transmit inhibit, and battery saver. Once 
again, you may need the book. All things 
considered, the user is much better off hav¬ 
ing access to all of the functions available 
through these tricky key combinations, com¬ 
pared with no access at all. Could it be we're 
just spoiled by being able to hit the FI key 
for context-sensitive help whenever we feel 
like it? 

The Manual 

The operator’s manual, even though load¬ 
ed with button combinations, is actually very 
well written. Everything is very clear and 
concise, and there are several sections de¬ 
voted to ensuring a successful session with 
the radio—especially for the inexperienced 
operator. One section, “Your First QSO," 
gives just the basic steps necessary to fire 
the rig up enough to kerchunk the local re¬ 
peater. A “Packet Operation’ section gives 
hints on TNC hookup. The “Troubleshooting" 
section offers some help for possible prob¬ 
lems. Not just the usual “check the battery if 
it doesn’t work* type of advice, the list of 
symptoms consists of possible ways that the 
operator might inadvertently confuse the ra¬ 
dio. For instance, you’re in the PAGE mode, 
or the CTCSS mode, and you can't hear 
anything. You’ve accidently locked the key¬ 
board and none of the buttons work. The list 
of symptoms addresses both common and 
uncommon problems, and their solutions. 

The manual is suitable for all levels of 
users, and seems to be written with the be¬ 
ginner in mind. At some points the explicit in¬ 
structions can be amusing: "If an abnormal 
odor or smoke is detected coming from the 
transceiver, turn OFF the power immediately. 
Contact a KENWOOD sen/ice station or your 
dealer." Good advice. Or how about “Func¬ 
tions requiring the keypad cannot be used if 
no keypad is installed." Most of the manual 
is not quite this carefully worded, and most 
necessary information is easy to locate with 
the very complete table of contents. 

The Kenwood TH-22AT fills a very impor¬ 
tant niche. Small enough to be easily carried 
in a coat pocket, the unit has all the power 
and more features than many much larger 
units. Use it often enough to get used to all 
the different commands—or carry a handy 
cheat-sheet in your wallet—and the Ken¬ 
wood will make a very talented and versatile 
day-to-day companion. B 
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73 Review 


by Dave Martin W6KOW Telephone: (601) 323-8211 

Fax:(601)323-6551 
- _ _ _ Price Class: $799; 

Ameritron ALS-500M " 
Solid-State Mobile 
HF Amplifier 

The long-awaited linear lives up to its promotion. 


K icking and screaming—after 40 years of 
hamming while managing to avoid owning 
an HF amplifier—I recently bought an Amer¬ 
itron ALS-500M linear designed for mobiling 
. . . and I'm delighted with the purchase. De¬ 
tails follow, but first, for hams with similar 
leanings, the sequence that led me to the 
ALS-500M might be worth revealing. 

I Like Low Power 

Maybe it’s the thought of sticking it to the 
power conglomerates or of getting the most 
kick for the buck, but I’m the guy whose first 
solo was in a glider, not an airplane . . . who 
bought a sailboat, not a power boat, when 
living in a yachting paradise . . . and who 
designed a little voltage-divider network so 
my Icom 735 could get under the 8-watt 
power control minimum for less-than-5-watts 
QRP. 

But circumstances change. About a year 
ago I joined a net scattered all over the coun¬ 
try, and my linear-less shack and mobile rig 
condemned my 100-watt signal to the bottom 
of the heap; everyone else had power avail¬ 
able to combat the latest decline of HF propa¬ 
gation that we can blame on the nadir of the 
current sunspot cycle. 

Everybody recommends maximizing an¬ 
tennas before buying an amplifier, and I did. 
But there's not much chance of significant 


gain from a vertical whip on a small car. And 
my tiny California city lot—blessed with pow¬ 
er lines on two sides and many nearby neigh¬ 
bors—pretty well precludes adding to the HF 
antenna farm, which includes a three-band, 
three-element yagi at 40 feet; a seven-band 
vertical on the house; and an inverted V fed 
with ladder wire. 

Because of my long commute, a mobile 
amplifier seemed most desirable, but the 
home QTH signal could use a boost too. 
What to do? The idea came from a friend 
who travels between homes in Southern Cali¬ 
fornia and Montana: He runs a mobile linear 
in the car and uses the same box in his sum¬ 
mer house, powered with a hefty 12V marine 
battery and an automatic battery charger. 

The Order 

After months of vacillating (and checking 
on the back-order status of the Ameritron 
ALS-500M at various ham stores), I ordered 
from the outfit with the fewest units on back¬ 
order. No strings were pulled; no mention 
was made of writing a review on this unit. 
Less than a week later, a large box appeared 
on the front stoop, and a quick trip to a near¬ 
by automotive store for a 108-ampere/hour, 
deep-discharge marine battery and a 10-amp 
automatic charger had the new rig on the air 
that day. 


Initial Reports 

The results were gratifying: First contact 
was with a station in Florida on 20 meters. He 
reported a barely readable S2 signal barefoot 
. . . and a plainly legible S7 with the Amer¬ 
itron cooking. I know the numbers defy the 
laws of physics (indicating his S-meter cali¬ 
bration is off); using 50 watts barefoot and 
assuming peaks of 500 watts powered up, 
that's 10 dB of gain, which is just under two 
S-units, not five. But the importance is read¬ 
ability, which improved from marginal to easi¬ 
ly copyable. QSOs over the next few days— 
while I waited for a second power plug from 
Ameritron to finish the mobile setup—con¬ 
firmed a 2-S-unit improvement and a lot more 
punch through the reluctant ionosphere and 
QRM. That's why people spend hundreds of 
dollars on these things. 

The Technical Side 

The Ameritron ALS-500M is a compact 
(3.75* x9'x 15'), light (7.5 pounds), solid- 
state HF linear with continuous no-tune 
coverage from 1.5 to 22 MHz (and to 30 MHz 
with presentation of an appropriate license 
and purchase of the $29.95 extender kit). 
Four 2SC2878 power transistors provide 
output of 500 watts PEP on SSB and 400 
watts on CW. My measurements indicated 
full peak power was available with 60 watts 
of drive. Ameritron warns not to drive the 
ALS-500M with more than 100 watts continu¬ 
ously. DC power required for full output is 
13.8V at 80 amperes on peaks. More on this 
shortly. 

Load fault protection disables the amplifier 
if too much power is reflected from an anten¬ 
na with high SWR (more than 2:1). An LED 
lights if this occurs. So far, I am operating 
without the benefit of a tuner in the antenna 
circuits, both mobile and fixed, and the Load 
Fault LED has remained off. 

Thermal overload also disables the amplifi¬ 
er, and an LED warns when this happens. 
The unit operates cool and silently; a heat- 
triggered 3" fan that sucks air through a 6" x 
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6* heat sink and then the rest of the chassis 
comes on after a few minutes of transmitting. 
It is almost silent. Following a long transmis¬ 
sion, the fan on my unit turns off a few sec¬ 
onds after unkeying the transmitter. 

Push-pull circuitry and a multiple-section 
output network provide harmonic suppres¬ 
sion, and listeners report the ALS-500M sig¬ 
nal is clean and sharp. A relay control cable 
from the transceiver keys the amplifier. There 
is no ALC input to the ALS-500M. An addi¬ 
tional low-power positive lead allows turning 
the amplifier on and off with an SPST switch 
that you supply and position where it's conve¬ 
nient, such as near the driver's position in a 
mobile setup. 

Included in the package is an eight-foot 
power cable complete with fuses and a pair 
of No. 10 positive-side leads and a big power 
plug. If your installation needs more than 
eight feet of power lead, you'll need to substi¬ 
tute larger wire. For the 11-foot path from my 
car battery, I opted for two No. 8 positive-side 
cables. (One negative battery cable and con¬ 
nection to the vehicle chassis is used for the 
return circuit.) 

Powering Up 

A Bird Model 43 wattmeter and 50-ohm 
dummy load were used to measure the key- 
down power, both in the shack and in the car. 
In both cases, my power supply (10-amp 
charger and 35-amp alternator respectively) 


was unable to maintain the voltage to the am¬ 
plifier at the rated 13.8 volts for more than a 
second or so; in a few seconds, voltage 
dropped to around 12V with steady keydown. 
When talking in SSB mode, the voltage drop 
takes longer, but it occurs. 

Using 100 watts of drive power, sustained 
CW power of 480 watts at 3.6 MHz down to 
300 watts on 21.2 MHz was measured. Ex¬ 
cept for 15 meters, these levels are above 
the 400 watts specified by Ameritron, which 
also notes that power will vary with frequen¬ 
cy. An alternator large enough to maintain 
voltage above 12 V would result in more out¬ 
put—certainly at or above the power speci¬ 
fied by Ameritron. 

On-air tests in SSB indicate that my unit 
sounds best when driven by about 65 watts. 
Therefore, I measured power also at the 50- 
watt level and noted key-down CW levels of 
440 watts at 3.6 MHz down to 250 watts at 
21.2 MHz. These power readings were 
achieved at the sustained 12-volt input level. 

Moblling It 

Hookup for mobile operation once the $10 
power plug arrived from Ameritron consumed 
only part of an evening, as I had already 
made the cable. Coax to the base of the Hus¬ 
tler mobile antenna was changed from RG-58 
to best-quality RG-8. An audio cable with 
RCA plugs on both ends was hooked from 
the RELAY jack on the Kenwood TS-50S 


transceiver to the ALS-500M, and RG-58 
runs from the rig to the amplifier. The amplifi¬ 
er sits on the rear deck of my hatchback car 
where I can reach the switch and glance at 
the meter, so the remote amplifier feature is 
not used. 

First tests on the road were as gratifying as 
at the home shack. Stations that could barely 
hear me on 100-watt barefoot power reported 
consistent Q-5 copy. My friend up the Califor¬ 
nia coast who rarely hears my ground-wave 
signal on 20 meters reports consistent copy 
with the ALS-500M cooking. So far. every¬ 
body has reported excellent audio. 

Back and Forth 

If I dawdle, it takes about 30 seconds to re¬ 
move or install the ALS-500M in either the 
shack or the car. My commute three or four 
days per week may become the test case for 
the durability of the amplifier's power jack and 
plugs. Maybe I'll install a handle on this 7.5- 
pound portable power package. Moving it be¬ 
tween rigs is definitely worth the trouble. 

In Summary 

The voltage drop to 12 volts and resulting 
power reduction in my setup do not appear 
detrimental to the effectiveness of Ameritron's 
solid-state ALS-500M mobile amplifier. Every¬ 
one reports excellent audio and greatly im¬ 
proved readability in today's often-marginal 
conditions. That's what counts. Q 
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Stretched Vertical Gain 
Antenna for 6 Meters 

Here's a way to dramatically improve your 50 MHz 
operating capabilities. 

by John Sehring WB2EQG 


A t one time I lived in a rather deep valley 
and wanted to increase my operating 
range on 6m FM simplex (52.525 MHz), as 
well as use repeaters scattered over a 100- 
mile radius. So I was looking for an omnidi¬ 
rectional, vertically polarized antenna with 
as much gain as possible. 

Because of the surrounding terrain, I 
could barely work stations only 20 miles 
away in some directions when using a 1/4- 
wavelength ground-plane antenna mounted 
about 25 feet off the ground. Many signals 
from not very far away were weak, had lots 
of QSB, and sometimes sounded dis- 


wavelength ground-plane I’d been using. I 
used a discarded Urn Citizen’s Band 1/2- 
wavelength vertical antenna for materials 
(there are a lot of these around not being 
used!), including the insulated base and 
mounting bracket. Since the end of a 1/2- 
wavelength dipole is "hot” (a point of high 
impedance and therefore high RF voltage), it 
needs to be well insulated from ground. I in¬ 
stalled four 1/4-wavelength radials (each 51 
inches long and 1/2” in diameter) at the base 
of the antenna underneath the matching 
section. 


Matching Network 

To end-feed the antenna I used a large, 
single-tum, tapped LC matching network at 
its bottom end (see Figure I).[2,3] This net¬ 
work transforms the high impedance of the 
dipole's end down to 52 ohms. 

It also puts the antenna at DC ground. 
This is electrically safer, and it eliminates 
precipitation static, which can be very strong 
(from blowing dust or snow, for example). 
These particles sometimes have an electrical 
charge. When they hit an antenna, they are 
discharged. If the element is not DC-ground¬ 
ed (as with a 1/4-wavelength ground- 


torted on FM. 

The QSB and signal distortion was 
due to signals coming in from a variety 
of directions (multipath propagation) 
because of knife edge diffraction and 
various kinds of reflections and scatter¬ 
ing over the surrounding hills. [ 1 ] 

Omnidirectional Gain 

With a unidirectional antenna such as 
a yagi, gain is achieved by concentrat¬ 
ing the antenna's main lobe in both the 
azimuth (horizontal) and elevation (ver¬ 
tical) axes. However with an omnidi¬ 
rectional antenna, we can’t compress 
the beamwidth in azimuth because we 
want to keep it non-directional. 

The only way to achieve gain in this 
case is to narrow the antenna's pattern 
in elevation (the vertical direction). The 
lobe is then (usually) concentrated at as 
low an elevation angle as possible. The 
resulting radiation pattern looks like a 
squashed doughnut. 

However, this would place the maxi¬ 
mum gain lobe at the horizon (0 degree 
elevation) which would run it right into 
the hills around my QTH. Looking at 
the elevated visible horizon at my loca¬ 
tion, I wondered how much this kind of 
gain would help. But, I decided to give 
it a try. 



plane or a center-fed 1/2 wavelength an¬ 
tenna), the discharge must flow through 
the input circuit of the receiver, thus gen¬ 
erating noise. 

The loop (L) and tap are made from 
soft, eight-gauge aluminum ground wire, 
which is easy to form. The loop is about 
7" in diameter, giving an inductance of 
around 0.6 pH. For the capacitor (C) I 
used a short piece of RG-58 coaxial ca¬ 
ble. This cable has a capacitance of 
about 28 pF per foot. 1 cut it a bit at a 
time to get the right amount of capaci¬ 
tance. It required about five inches of ca¬ 
ble (about 12 pF) to resonate the network 
at 52.525 MHz. 

You could use a fixed or variable ca¬ 
pacitor instead—but watch the voltage 
rating! The impedance at the end of a 
dipole is several thousand ohms, which 
means high RF voltage. Additional stray 
capacitance is supplied by the base 

Rule of thumb: The inductance of the 
coil should be chosen to resonate the net¬ 
work at the operating frequency with a 
capacitor whose value (in pF) is from 
two to four times the operating wave¬ 
length in meters. This gives a sufficient¬ 
ly “high-C" (low loss) network. 

I played with the length of the antenna 
(about 108 inches) to get it to resonance. 


So 1 put together a 1/2-wavelength Figure 1. LC matching network for the Stretched Ver- Then both the network’s capacitance and 


vertical antenna to replace the 1/4- tical Gain Antenna. 


the position of the tap were adjusted for 
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the best match to the 52 ohm feedline. There 
is interaction among the antenna length and 
the network adjustments. I could achieve 
very nearly a 1:1 standing-wave ratio. A 
good match is important as feedline losses 
on 6m are more strongly affected by SWR 
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than at lower frequencies. This is because 
feedline has more loss to begin with at high¬ 
er frequencies. 

The longer antenna produced definite in¬ 
creases in signal strength and quality as a 
1/4-wavelength ground-plane antenna actu¬ 
ally shows a slight loss relative to a 

Longer Yet 

I next lengthened the antenna to 
0.64 wavelength, about 139 inches 
long. This length gives the maxi¬ 
mum theoretical gain for a single 
clement working against its electri¬ 
cal image (the image needs to be 
provided by a ground-plane—the 
earth, a metallic surface, counter¬ 
poise, or radial system). 

I used the same matching net¬ 
work, with adjustments. 1 saw 
slight further improvements in sig¬ 
nal strength. Emboldened by suc¬ 
cess, I went for broke. What about 
using a pair of 0.64-wavelength 
sections in a two-element, vertical 
collinear array, like an extended 
double Zepp antenna? 

Now, I don't claim originality 



Figure 4. Elevation pattern comparison (see text). 



distribution of the Stretched Vertical Gain 
Antenna. 


for the design of the final version of this an¬ 
tenna. The inspiration came from the 
Cushcraft Ringo Ranger series of vertical 
VHF antennas.[4] My plan was simply to 
scale up the dimensions of this design from 
the 2m to the 6m band. The basic design 
consists of two roughly five-eighth wave¬ 
length sections in a vertical collinear array, 
separated by a phasing stub, and bottom-fed 
(see Figure 2) at the LC matching section. 

When a stub of the correct length is 
placed between the upper and lower ele¬ 
ments, it provides just the right amount of 
electrical delay (phase shift) to keep element 
currents in the correct relationships for max¬ 
imum gain. Also, if the stub and element 
lengths are correct for each other, the current 
in the stub will be balanced and it will not 
radiate. See Figure 3 for the current distribu¬ 
tion on the antenna. 

Feedline Decoupling 

Interaction between the antenna and the 
coaxial feedline is a frequent problem with 
end-fed vertical antennas. Unwanted current 
is caused to flow on the outside of the shield 
of the coaxial cable. 

Coaxial cable is shielded and does not 
normally radiate. When it is correctly oper¬ 
ated as a feedline, there is no current flow on 
the outside of the shield. That’s why it 






doesn’t radiate! All of the current is then 
properly confined to the inside of the cable. 
It flows on the inside surface of the shield 
and in the center conductor, where it can’t 
radiate. Currents on the inside and outside 
surfaces of the coaxial cable’s shield can be 
different. 

The extra current on the outside of the 
shield produces radiation from the feedline, 
which is unpredictable in effect due to dif¬ 
ferences in feedline installation Qength and 
orientation). The strength and phase of this 
current flow is also unknown. Since current 
flow causes radiation, the outside of the 
coaxial cable will then radiate. This feedline 
radiation can interact with the wanted radia¬ 
tion of an antenna and spoil its pattern. A lot 
of work has been done on this ef¬ 
fect. [5.6.7,8.9,10.11,12.13] 

Some of the outside of shield current is 
induced by the antenna's own radiation field 
via mutual coupling between itself and the 
feedline. The amount of coupling in our case 
(vertical antenna and feedline oriented 
collinearly, end-to-end) is considerably less 
than it would be if, for example, the antenna 


and feedline were parallel and broadside to 
eachother.[14.15] 

Another, stronger, source of this induced 
current is the connection at the feed point. 
Sec the Appendix for details of how this 
happens. 

This outside of shield current has nothing 
to do with the presence or type of matching 
network used. It is not due to current “leak¬ 
ing" through the coaxial shield. 

So, to help isolate the feedline from the 
antenna and reduce outside shield current, I 
wrapped the coaxial cable into a six-tum air 
core RF choke about 6" in diameter, just be¬ 
low the coaxial connector at the base of the 
antenna. Additional decoupling can be had 
by slipping suitable (lossy at 50 MHz) fer¬ 
rite beads onto the outside of the coaxial ca¬ 
ble to form a choke.[16] 

Improvements 

Changes to the antenna’s original design 
by the manufacturer have improved feedline 
decoupling in the Ringo Ranger II. This is 
accomplished by installing a decoupling sec¬ 
tion (an extra piece of coaxial cable) be¬ 


tween the original feed point and four 1/4- 
wavelength radials which are now located 
0.64 wavelength below the antenna's feed 
point. See Figure 2 for the overall design. 

I connected the radials (which are con¬ 
nected to the mast) to the shield of the coax¬ 
ial feedline at that point using a double fe¬ 
male coaxial connector adapter (make sure 
to weatherproof these connections). A 144" 
(about 0.64-wavelength) piece of coaxial ca¬ 
ble was then run up, using TV-type mast 
standoff insulators to dress it away from the 
mast, to the original feed point. Do not tape 
this new section of coaxial to the mast. The 
coaxial choke from before was placed just 
below the radials (the new feed point) for 
added isolation. 

Refinements 

Originally, I had simply scaled up all the 
dimensions of the Ringo Ranger from 2m to 
6m. It worked well, but I wondered if it was 
truly optimum. After all, I had ignored the 
effects of length-to-thickness ratios of the el¬ 
ements—this can throw a design off, espe¬ 
cially at VHF. 

I used MININEC[17) to model and opti¬ 
mize the antenna for maximum gain while 
holding down the strength of the sidelobes. 
These sidelobes (normal for use of a 0.64- 
wavelength element—it’s the price of more 
gain) point upward at the sky, a source of 
cosmic noise on 6m. In fact, cosmic noise is 
the limiting factor in reception (it sets the ul¬ 
timate noise floor) on 6m. [18] 

I altered the element lengths slightly to 
find the best design. While the final gain 
was just slightly less, the sidelobe levels 
were reduced even more. In other words, I 
optimized the antenna's gain-to-noise ratio. 
Surprisingly, the new dimensions were only 
a few percent different. 

Figure 4 shows the elevation pattern of 
the final design along with a 1/4-wavelength 
groundplane antenna for comparison. Only 
the lowest elevation lobe is useful for com¬ 
munication purposes. The other lobes only 
point at the sky and raise the noise level. 
Note that the gain antenna has the strongest 
lobe near the horizon (most gain for signals) 
and the weakest lobes point at the sky giving 
least noise pickup. 

As a reality check, in free space, a pair of 
1/2-wavelength, end-to-end, collinear 
dipoles should give 1.9 dB more gain than a 
single dipole. Stretching them to 0.64 wave¬ 
length each should yield an additional 1.1 
dB. for a total of about 3 dB (= 5.1 dBi) of 
theoretical gain over a dipole.[ 19] 

Computed gain of the antenna over real 
ground is about 4 dB (7.5 dBi) more, and it 
hears about 2.3 dB less sky noise than a 1/4- 
wavelength ground-plane. This gives a 6.3 
dB improvement in gain-to-noise ratio over 
a ground-plane. 

The discrepancy in computed gain (7.5 vs. 
5.1 dBi) is due to ground reinforcement ef¬ 
fects and possible computer modeling errors. 
As always, we need to take both theoretical 
and computer model predictions with a grain 
of salt! 
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Mechanicals 

The major consideration was now me¬ 
chanical: How do you build a sufficiently 
strong, free-standing, 24-foot-tall vertical 
antenna? My first design was fine in calm 
weather, but it was too flexible and winds 


whipped it around great¬ 
ly. The tip of the antenna 
was pulled over to al¬ 
most 90 degrees by very 
strong winds, but it 
didn't break! 

Even small amounts 
of antenna bending pro¬ 
duced a lot of QSB on 
signals. This was be¬ 
cause the main lobe, 
now quite narrow in ele¬ 
vation (like a pancake), 
was being pulled above 
and below the horizon as 
the antenna was bend¬ 
ing. 

The final sizing of 
aluminum tubing (most¬ 
ly type 6061-T6) which 
cured the bending prob¬ 
lem is shown in Figure 
5. The two bottom 
pieces of tubing with the 
largest diameters make a 
double wall in the bot¬ 
tom section for added 
stiffness. The longer 1- 
1/8” diameter section of 
tubing runs all the way to the bottom of the 
antenna inside the shorter 1-1/4" section. 
The individual piece lengths of tubing are 
not too critical. In my case, they are the re¬ 
sult of what was in the junk box. The total 
element lengths need to be correct, however. 


Current Flow on the Outside of Coaxial Feedline 

To see why this happens, let’s 
look at the currents at the bottom 
end of a vertical antenna, using the 
matching network described in Fig¬ 
ure 1. See Figure 7 for the various 
current flows. 

I A is the antenna current at the 
bottom end of the antenna. It flows 
into the top of the coil. Current I L 
flows from the coil tap into the cen¬ 
ter conductor of the coaxial line. A 
current of equal strength to 1 L but 
opposite in direction, -I L , flows on 
the inside surface of coaxial shield. 

Current I B flows out the bottom end 
of the coil. I s flows on the outside of 
the coaxial shield. 

Using Kirchoff’s current law (the 
algebraic sum of currents flowing in¬ 
to and out of a junction must equal 
zero), we get two equations: 

I A = I L + I B 

's = 'l + Ib 

We can solve the first equation for 
1 B and substitute it into the second. 

The result is that I s is equal to I A . 

In other words, the amount of cur¬ 
rent that flows on the outside of the 
coaxial shield is the same as the amount of current which flows at the bottom end of the 
antenna. (This analysis is from Endnote 11.) 



Note the piece of white PVC plastic pip¬ 
ing (3/4” inside diameter) used as an insula¬ 
tor for the phasing stub. The stub is made 
from 14-gauge Copperweld (copper-plated, 
steel core) antenna wire. The stub is then 
stiff, light, and self-supporting. It is mechan¬ 
ically and electrically attached to the metal 
tubing sections inside the PVC section, us¬ 
ing small aluminum screws and nuts running 
through a hole the PVC and the tubing in¬ 
side. Use the cold water type of PVC—it’s 
thicker and stronger. 

Connection between tubing sections is 
made in the following way: The ends of the 
outer tubes are slit with a hacksaw for about 
2”. and a stainless-steel worm drive hose 
clamp is tightened over it. A small alu¬ 
minum screw and nut may also be run 
through each connection once the final 
lengths are set. 

I used electricians’ “compound for alu¬ 
minum conduit joints” (for example Noalox) 
at all tubing connections to reduce corrosion 
and seizing, and enhance conductivity. The 
paste was still in place after 10 years of ex¬ 
posure. (I recommend this paste for use with 
all aluminum antennas.) All joints were 
weather-sealed with silicone-based bathtub 
caulk. 

Figure 6 shows the insulated base mount¬ 
ing bracket rescued from a 1/2-wavelength 
11m antenna. (The Cushcraft R4 vertical HF 
antenna uses the same kind of base bracket.) 
The large upper hole of the bracket contains 
a plastic insulating ring (not shown) in 
which the antenna is laterally supported but 
insulated from the bracket. This ring could 
be made from a short piece of PVC tubing 
slipped over the bottom end of the element. 

The two-step plastic insulating base 
(which looks like a two-layer cake) shown at 
the bottom of the bracket supports the lower 
end of the antenna vertically and laterally. 
An aluminum bolt and nut is run through the 
bottom end of the antenna and the upper part 
of the insulating base. Three muffler or an¬ 
tenna clamps secure the bracket to the mast. 

The antenna is strong and light, and has 
survived for 10 years with no noticeable me¬ 
chanical or electrical degradation. 

On The Air 

Results using the final design were grati¬ 
fying. Ground-wave range increased 
markedly over the ground-plane antenna, 
which I kept up for comparison purposes. 
Signals not copyable on the ground-plane 
antenna are QS on the gain antenna. 

On-the-air improvements were consider¬ 
ably greater than would be suggested by 
gain increase alone. Our antenna “hears” 
well not only because it has gain but because 
it ignores sky noise, thus improving the 
gain-to-noise ratio. The FM threshold effect 
(the non-linear relationship between the 
FM signal-to-noise ratio and carrier-to-noise 
ratio) magnifies the effect of this.[20] H 


Footnotes: 

[1 ] I have seen this effect on reception of VHF 
TV signals in remote mountainous regions. A 
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The CW Operator’s Friend 

Simply push a button and send those frequently-repeated 
CQs, IDs and QTHs. 


Tread “The Morse Messenger" by Scott 
JjEdwards KF7VS (73 Amateur Radio To¬ 
day, June 1994, page 46) with keen interest. 
His device uses a PIC chip in a CW message 
generator for foxhunts, repeaters, etc. I 
thought I could use the chip in an add-on to 
my squeeze key and MFJ keyer. The idea 
was to place several “buttons" in close prox¬ 
imity to the paddles, and to put the electron¬ 
ics inside the keyer. Then, with just an inch 
or so movement from the paddles to the but¬ 
tons, I could summon up a CQ or “OP HR IS 
HERB HERB" sequence with the touch of a 
button. This adjunct would certainly elimi¬ 
nate manual sending of many repeat mes¬ 
sages. 

Well, I put it all together, and it works just 
great! I'd like to share this with all the CW 
ops. Refer to the original article as you read 
this. Here goes: 

It’s Simple! 

I ordered a chip from Scott, programmed 
with my call and sequences for DE, CQ, CQ 
DX, QTH, and OP. following his instructions 
to count spaces and to limit the total count to 
92 for all six messages. Figure 1 shows my 
messages; the combination of highs/lows 
necessary on the MO, M1, and M2 memory 
select lines remains the same for any mes¬ 
sage. An array of 1N914 diodes and pull-up 
resistors is used to make each of the six but¬ 
tons select the proper message; this takes 17 
diodes and three resistors. They are mounted 


by Herbert M. Rosenthal WV5Q 


on the same perfboard that holds the message 
buttons. This board fits mostly under the key. 
and the buttons stick out in front, very close 
to the paddles, three on each side of the pad¬ 
dles. Mount the board to the key as you wish; 
I used duct tape. The speaker (audio) output 
and tone-select functions are not used. 

The rest of the electronics is mounted on a 
small piece of perfboard, with a socket for 
the PIC chip. Then the assembly is direct- 
wired to the keyer, wrapped with a turn or 
two of paper to prevent shorts, and stuffed in¬ 
side the keyer cabinet. A thin, six-conductor 
shielded cable connects to the perfboard un¬ 
der the keyer, and you’re up and running. 
Use tiny switches that take just the barest 
touch to operate—Digi-Key has such switch¬ 
es; Radio Shack 275-016 switches will work, 
but they are not really small. Look for small, 
sensitive switches. Defunct computer mice 
are a good source for switches and cable. 

A diode connected to each switch grounds 
a common R-C-R circuit to give a negative¬ 
going pulse for the trigger line. Thus, any 
key depressed selects its message and also 
triggers the start of the message. 

The XMTR LED is mounted on the keyer 
panel as a “RUN” indicator, and serves to ad¬ 
vise you when a message sequence is com¬ 
plete. 

Modification 

There is a 0.5-second delay programmed 
in the software that is undesirable for this ap¬ 


plication; it takes too long at moderate CW 
speed for the message to begin. 1 reduced this 
wait time by speeding up the operating fre¬ 
quency of the chip, replacing the original RC 
components with a 10 pF capacitor and a 
1,500 ohm fixed resistor in series with a 10k 
ohm pot. Of course, this throws the original 
speeds way off, but with the new pot set at 
zero ohms, and the three speed lines pulled to 
zero, the original 7 wpm is now about 18 
wpm, and the start delay is about 0.1 sec¬ 
ond—acceptable. To QRS. increase the set¬ 
ting of the pot; this does increase the start de¬ 
lay, but it's manageable. 

They KEY output drives an inverting NPN 
transistor to give a low-going CW sequence. I 
wired this to the manual key input of the MFJ 
keyer (pin 20 on the Curtis 8044ABM chip). 
Others may use this transistor to operate a 
reed relay as shown; the contacts are then 
“clean" and may be used for positive or nega¬ 
tive keying, or connected across your keyer’s 
output. 

Thai's it. The temptation to do a repeal cir¬ 
cuit for the CQ messages was strong, but I 
decided against this; a single 3x2 suffices. 

I have written Scott, suggesting that he con¬ 
sider re-doing the PIC program for the button 
function. This would eliminate the memory 
diodes, the turn-on delay, the start trigger, the 
tone and speaker leads, providing a simple 
one-chip, six-button keyer. Until such a chip is 
available, you can do it “my way.” H 

See Figure 1 on page 38 
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x all messages: Message Texts tor WV5Q 470p 

MO Ml M2 Programmed in software 

Pin 6 Pin 7 Pin 8 (Letter and Space Count total = 91) 

0 0 0 WV5Q (4) 

1 0 0 DE WV5G (7) 

0 1 0 CQ CQ CQ DE WV5Q WV5Q (21) 

1 1 0 CQDXCQDXOQDXDE +8-20v 

WV5QWV5Q (30) 

0 0 1 QTH HR NM ALBQ NM (17) 33 „ 

1 I 0 I 1 I OP HERB HERB (12) _ 

at each 0 above = 11. plus 6 to trigger input = 17 


Figure 1. KF7VS Morse Messenger as PIC Button Keyer. Adapted by Herbert M. Rosenthal WV5Q. 1994. 


I Packet Network? | 



Find Hams quickly and easily by Callsign 0 
Name. Search for a specified City, State, or 
Code. Print with standard or customized ou 
Ideal for mailing lists. QSL's etc. NEW FOR 
search filters that allow you to specify FIRST N7 
LICENSE CLASS. AGE. ADDRESS, or C 
SUFFIX, AREA. OR PREFIX. 


RT SYSTEMS. INC 
37 STEPHANIE DRIVE HUNTSVILLE. AL 35 
1-800-723-6922 or 1-205-882-9292 


Direct Digital Synthesizer Kits 

DDS-3. $149 kit, $209 assembled. 

• 2 Hz to 12 MHz, 2 Hz steps. Sine and TTL. 

• Dip switch or parallel bus controlled. 

• 3‘x4' PWB. Requires +/-5 VDC. 

• 5ppm internal crystal oscillator. 

DDS3 PC $249 kit, $399 assembled. 

• 8 bit PC bus version of DDS-3. 

• Sine output to +20dBm into 50 n. 

• 0-70 dB step attenuator added. 

• Provision for external clock added. 

■ V-Basic and C software w/sources. 
DDS-1C. $89 kit only 

• 1 Hz to 524 kHz. in 1 Hz steps, sine only. 

• 4'x5' PWB. Requires +/-5 VDC. 

• Dip switch contrail of discrete DOS. 

Call, Write, FAX or e-mail for catalog 
Novateeh Instruments, Inc. 

1530 Eastlake Avenue East, Suite 303 
Seattle, WA. 98102 
206 328-6902 FAX 206 328-6904 
e-mail novatech@eskimo.com 















Number 11 on your Feedback card 


Polarity Protection Plus 

Don’t take a chance of smoking your next project! 

by Frank Kamp K5DKZ 


A ny project that is designed to run off 
batteries or an external supply needs 
reverse polarity protection. For applications 
requiring current levels under one amp. a 
simple silicon diode in series with the posi¬ 
tive power supply lead prevents damage 
should the supply leads be reversed. At 
higher current levels, a diode across the 
supply terminals can cause an in-line fuse 
to open under reverse polarity conditions. 
Both methods protect the load from dam¬ 
age but do little to prevent frustration for 
the careless user. 


In the case of the series-connected diode, 
reversing the power leads will prevent the 
circuit from drawing current. The resulting 
operational failure can be easily corrected 
by reversing the power supply leads. Un¬ 
fortunately, there are a multitude of other 
factors that can lead to operational failure. 
Most probably, the user did not reverse- 
connect the power leads intentionally. That 
lack of intent could have a person needless¬ 
ly searching for other causes of failure be¬ 
fore discovering the reverse connection. In¬ 
tentionally reverse-connecting the power 


input to non-functioning electronics devices 
is not a well-accepted troubleshooting pro¬ 
cedure. What we really need here is a polar¬ 
ity correction circuit. By adding three addi¬ 
tional diodes we can provide a polarity cor¬ 
rection feature that has inherent polarity 
protection and does not result in undue 
frustration. 

Four diodes connected in a simple single¬ 
phase bridge circuit will steer the supply 
current to the correct polarity regardless of 
the input polarity to the bridge. The posi¬ 
tive output of the bridge is connected to the 



Periphex Power Packs for Longer QSO Time 

replacements fix regular price 



BP-85S ICOM 12v KOOniu $ 76.00 


FNB-27 YAESl 12r 600nta $60.00 


EBP-22SAIJNCO 12v800ma $65.00 


PB-14S KENWOOD 12v4(Mlma $60.(1) 


Now Only *40 Each 

I One Year Warranty 


Matched cell construction 

Case re-build service 

Long life, extended operating time 


Buy your radio 
from the manufacturer. 

Buy the bOtery pack from PeriCheX— Add S4.00 Shipping & HandUny fix firs batter)-. 

where batteries are our onlv business! Ji.oo for each addt battery-us. only 


.. incC 

the only thing low about, our charge is the cost. 

1 - 800 - 634-8132 


Periphex, Inc. • 30Q Centre Street • Holbrook, MA 02343 • (617) 767-5516 • (617) 7617-4599 





Isn’t Your Radio Worth The Investment? 

Protect It With 

THE PACK-IT 

FROM TMNSEL TECHNOLOGIES 

9BIMNSEL 

Technologies 

Protect your HT's, Cellular 
Phones, Pagers, and any other devices you 
carry that may be subject to damage. 

The PACK-IT Is made of 1/4" neoprene 
material which Is safety belt sewn to the 
nylon protective backing. The PACK-IT 
doesn’t frey like many other materials and 
Is safe to wash whenever needed. 

The strap and 2" beltloop is made from 
commercial grade webbing and is secured 
in the front with a Velcro hook and loop 


The PACK-IT doesn't wear the radio like 
leather and protects the radio from the 
small falls which occurs in everyday 
usage. The neoprene material is a cushion 
material which not only covers the radio 
but also protects it. Various sizes 
available so call for the size to tit your 
need. 

Made In The USA' 

$ 15 . 95 * S3* SSH 
1 (800) 829-8321 
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Figure 1. VI: Any polarity DC voltage I or 2 volts greater than that required at V2. The cur¬ 
rent rating must be sufficient for the circuit being powered. 


positive input of the circuit. The negative 
output of the bridge is connected to the 
negative input of the circuit. Now. power of 
either polarity can be applied to the AC ter¬ 
minals of the bridge and the load will still 
receive properly polarized supply current. 

This trick is not without some minor 
drawbacks. The most significant drawback 
is the additional voltage drop across the ex¬ 
tra diodes. In the case of silicon diodes, 
you will experience a 1.4 volt drop be¬ 
tween the input and output of the bridge. A 
power dissipation concern becomes a prob¬ 
lem when load currents in excess of a few 
amps are required. A 2 amp load will dissi¬ 
pate almost 3 watts in the diodes. 

The usefulness of this method far out¬ 
weighs its drawbacks when we apply it to 
low-current devices that have their own 
voltage regulation. If we add a large-value 
filter capacitor across the out¬ 
put of the bridge, we end up 
with a device that can have a 
large range of power sources. 

Either AC or DC wall bug- 
style supplies could be em¬ 
ployed and we would no 
longer have to worry about the 
polarity of the DC supplies. We can now 
use any source of AC or DC for input to 
the bridge, assuming its supply voltage is 


large enough to overcome the 1,4-volt drop 
through the bridge and the possible 3-volt 
drop through any regulators in the load. 
This generally means that a wall bug-style 


supply with a minimum of 9 volts will be 
required for a 5-volt circuit. A 12-volt cir¬ 
cuit will need a 16-volt supply. If the cir¬ 


cuit uses devices that operate over a large 
voltage range, like CMOS devices, regula¬ 
tion might not be required at all. In such an 
application, power sources with voltages 
ranging from 5 to 16 volts 
AC or DC could be em¬ 
ployed. 

So now we have polarity 
protection, polarity correc¬ 
tion. and the versatility of 
using a large range of as¬ 
sorted AC or DC power 
supplies. I figure that is a lot of perfor¬ 
mance for the cost of three additional 
diodes. HI 


“The usefulness of this method far outweighs 
its drawbacks when we apply it to low-current 
devices that have their own voltage regulation.” 


AntennasWest TigerTail? 

For dB's per dollar, it beats an amplifier, and 
works on receive also. What more could you ask? 

quieting. 

On high power (2.5W) 
the meter displayed an S-5 


Lou Ann Keough, KB6HP 
When Antennas West 

sent in a tiny (1/3 oz.) object . . 

that made claim to improving with a small precentage of 


signals on 2 meter handhelds, 
I look it home to try it. 

Gayle Shurrum, KD6CJ, 
lives about seven miles away 
and, using her Yaesu FT 


On high power with 
the TigerTail, the reading 
jumped to S-9. 

With TigerTail I did bet- 
' ■ on low power than o~ 


480R and roof mounted verti- high power witout it. That 


cal. kept record of her r< 
er's meter readings. Marking 
my desk so the handheld 
would be in exactly the same 
location, we did the standard 
ham radio "Here's antenna 
one, here’s antenna two" rou- 

Since the TigerTail is in 
effect a counterpoise (or the 
missing half of the dipole), I 
expected some improvement 
in signal strength, but the re¬ 
sults were far better than I 
anticipated. 

Without 
transmitted on Tow power 
(1W), Gayle recorded an S-3 
signal with 15 percent white 
noise. With TigerTail. the 
reading was S-7, and full 


> my battery pack, 
sides, the improvement in re¬ 
ceiving Gayle’s signal was 
excellent. So there you have 
it. A completely subjective, 
non-scientific report. 

If you backpack, are in¬ 
volved in search and rescue 
or help out on public service 
events, this little device 
could prove invaluable. 

The TigerTail is small, 
neat, tidy, relatively inexpen¬ 
sive ($7.95), and does noth¬ 
ing but sit there and work. 
’’Dr dB’s per dollar, it beats 
i amplifier, and works on 
receive also. 

What more could you 
ask? 

-condensed from WorldRadio 


r 


l [ | Yes, I want to increase range and save my batteries. 

1_Send my TigerTail. ( 1 for $7.95, 2 for $15, 3 for $21) 

1 _Send my Pico-J. (2m=$ 19.95, Dualband 2m/70cm=$26) 

f_Send a combo. (PJ 2 + TTail=$26, PJ Dual + TTail=$32) 


_ Phone_ 


I Call _ 

l Street_Apt_ 

I City_State_Zip_ 

|AntennasWest InfoPak Order HotUne 

L Box_50062_A_PrpvpUT84605 _Si__800 92_6_7373_ 
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Number 12 on your Feedback card 


DTMF Computer Interface 

Harness the power of your PC to operate DTMF tone controls. 

by Richard Taylor K7CAH 


T he Capitol Peak Repeater Group oper¬ 
ates five repeaters on Capitol Peak, 
near Olympia, Washington. Three of the 
repeaters are linking repeaters for the Ever¬ 
green Intertie system. One repeater is on 
145.47 and one is a redundant repeater that 
can be switched in or out of the system. 
The entire configuration is controlled by 
two microprocessor-based controllers with 
programmable speech, voltage and temper¬ 
ature sensors, an autopatch, and weather 
receivers. 

There are over 600 user and control 
codes involved in the setup and operation 


of the two controllers. This does not in¬ 
clude the speech or macro programming. A 
hard reset of the system involves the long 
and tedious job of reprogramming. Also, 
changing system configurations requires 
inputting several long strings of digits, one 
at a time. A faster means of programming 
the repeaters was clearly needed. 

The following computer interface 
evolved out of this need. It is a small, easi¬ 
ly-built unit that interfaces an IBM-com¬ 
patible computer with the mike input of the 
transceiver. It generates all 16 DTMF tones 
that are inputted from the computer key¬ 


board. With a little modification it can also 
be used through telephone lines. 

The interface was designed around the 
SK22859 tone-generator chip. This chip is 
used primarily as a replacement for the 
tone generators in telephone Touch-Tone 
pads and is readily available. It is also ca¬ 
pable of generating all 16 DTMF tones and 
uses an easily-available 3.58 MHz TV type 
crystal in its oscillator circuit. The chip is a 
low-voltage (3 volts) low-current device, 
which makes it ideal to use with a laptop 
computer both in the field and at home. 
The interface connects to the computer via 


MoTron Electronics 

310 Garfield St. Suite 4 PO 8o* 2748 Eugene. Oregon 97402 

TxID-l 

Transmitter 
Fingerprinting 
System 

Tins is on ocSjoI RngaPnnc raptured btftbe WD-I Noui Shipping! 

FM/flM radio transmitters hove q unique frequency 
versus time start-up characteristic-even radios of the 
same make and model. This 'Fingerprint' can be 
captured, stored and analyzed. Our exclusive TxID 
Software and the patented technology of the TxlD-1 
IBM/Compatible circuit board can help you identify 
the abusers on your repeater! Or help you keep track 
of the number of radios per account on commercial 
repeaters. CTCSS and DTMF decoding, os well os 
Spectrum Occupancy and Devlotlon measurement 
features further enhance the system, 

Cali or uurtte far a brochure with Ml details, 
additional examples, and technical specifications. 

TxlD-1 with Software $699.00 
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AMATEUR TELEVISION 



SEE THE SPACE SHUTTLE VIDEO 

Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO’s tuned to 
Spacenet 2 transponder 9 or weather radar during signifi¬ 
cant storms, as well as home camcorder video. If it's being 
done in your area on 420 - check page 501 in the 94-95 
ARRL Repeater Directory or call us, ATV repeaters are 
springing up all over - all you need is one of the TVC-4G 
ATV 420-450 MHz downoonveters, add any TV set to ch 2, 
3 or 4 and a 70 CM antenna (you can use your 435 Oscar 
antenna). We also have ATV downconverters, antennas, 
transmitters and amplifiers for the 400,900 and 1200 MHz 
bands. In fact we are your one stop for all your ATV needs 
and info. We ship most items within 24 hours after you call. 
Hams, call for our complete 10 page ATV catalogue. 
(818) 447-4565 m-f 8am-5:30pm p*L Visa, MC, COD 
P.C. ELECTRONICS Tom (W60RG) j 

2522 Paxson Ln Arcadia CA 91007_Maryann (WB6VSS) 
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liter printer accessible without any modification to the 
is used. This computer. The portion of this port that we 
is easily pro- are mainly interested in is the eight “Data” 
liable in BA- lines and the “Strobe” line. The Strobe line 
ind is readily is used to key the mike PTT. Each of the 



Sell your products in 73 Amateur Radio Today. 
Call Dan Harper at 800-274-7373. 


the parallel printer port. This port can be 
programmed for both input or output, and 
is probably one of the easiest ports to use 
to connect outside devices to the com- 

Operation 

The standard DTMF (Dual-Tone Multi¬ 
ple-Frequency) keypad is arranged in 
rows and columns (see Figure 1). Each 
row and each column has a single fre¬ 
quency tone associated with it. By con¬ 
necting a row and a column together, two 
tones are generated and combined to pro¬ 
duce a standard dual tone associated with 
a particular digit or letter (A, B, C, D). To 
produce the dual tone for the digit 3, row 
1 is connected to column 3. This produces 
and combines the tones of 697 Hz and 
1477 Hz, representing the digit 3. Tone 
generating and combining is done within 
the SK22859 IC. By grounding both a row 
and a column on the IC, the proper tone is 
produced. Output is audio, sufficient to 
drive a small speaker. 

Instead of the DTMF keypad, the 


MgMapMM 12V/2.0 Amp Hours o( dependable 
fU $$ CaH Power, in a convenient soft case. 

Simply insert the cigarette adapter 
■AlilviaH plug normally used in your car's 

POCKET hflhter to instead plug into the 

■ ww ™ ■ POWER POCKET. The POWER 
POCKET provides hours of extended talk time, up to 6 times 
longer than standard battery packs! 

• Emergencies - Special Events - Search 8 Rescue - Hiking - 
Cycling - Hamfests - Field Day - Etc. 

-Compact slim design that is light weight, 

only 30 ozs„ with a belt loop and shoulder 
strap included. 

110V Wall Charger included. Charge rate: 
6-8 hours from complete discharge. 
Sealed lead acid case, can be recharged to 
100% without memory effect of NiCads. 


[/ (S001962-2611 
' (714)630-4541 
Fax (714) 630-7024 
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data lines is either on or off (+5 volts or 0), trouble running c!oiooiooo| 72 ! 

depending on the binary number associated the program, con- | 1 j 

with all eight data lines (see Figure 2). Pos- suit your comput- Figure 2. Primer port data output tines. 

sible combinations of 255 numbers are er manual and 

available; however, only 16 numbers are make sure at least 

used for our interface. The combination of one of the printer 

four rows and four columns on a DTMF port assignments matches one of the above. DB25 jack mounted to the project box, and 

pad and eight data lines works out well. All In the program listing, the printer port used use a separate cable to connect it to the 

we need to do is assign each data line to is LPT1, with a port assignment of 888 and computer. 

act like a row or column on a DTMF key- strobe assignment of 890 (C=888:W=890). Most transceivers today use a 600 ohm 

pad. We then program the computer to out- If the program will not operate, change C microphone impedance. The interface au- 

put the correct binary number to the printer and W. dio can be wired into the microphone input 

data lines that represent the decimal digit . along with the station mike without caus- 

entered at the keyboard. The binary output Construction ing any loading. If you have a high 

from the printer port (+5 volts or 0) is sent Parts placement is not critical. I used Ra- impedance mike input on your radio, you 
to the IC keying transistors. The keying dio Shack perfboard for component mount- may have to disconnect the station mike 

transistors ground either a row or column ing on the prototype shown in Photo A. while using the interface, 

line on the IC. At the same time, the Strobe You can also use a drilled and etched PC I used a 3 volt wall-type transformer 

line is keyed on. This in turn keys board, like the one pictured in Figure 5. All power supply to power the unit. This is the 

(grounds) the transceiver PTT line and the switching transistors are 2N2222, al- type used to power small battery-operated 

sends the appropriate tone out over the air. though any general-purpose NPN transistor cassette recorders and is available at Radio 

As is usually the case, there is always should work. Parts values also are not too Shack. For portable operation, two AA bat¬ 
something that makes a simple project just critical. However, the 680 ohm load resis- teries in series work just fine. However, do 

a little more difficult. However, in this case tor (R5) on pin 16 of the IC should be as not put more than 5 volts across the IC. SI 

it is just a minor irritation. Not all comput- close as possible. The SK22859 IC is static is a double-pole single-throw switch. SI A 

ers use the same port assignment to access sensitive, so it is best to use an IC socket applies power to the circuit, while SIB 

the printer port. LPT1 and LPT2 are used and install the IC after all the wiring has connects the strobe line. The interface 

to designate the printer ports. LPT1 should been completed. should be turned off when not in use to 

have an address assignment of decimal 956 I cut a six-foot DB25 double-male com- prevent inadvertent transmitter key-up 
or 888 and LPT2 of 632. The strobe line puter cable in half to obtain the plug and when the computer is used for other pro- 

address will be either 890, 958, or 634. So cable to plug into the printer port. Use an grams, 

far, I haven’t found any computers that do ohmmeter to trace out the pins and wire 

not use at least one of the above port ad- colors for the data and strobe lines. A Operation 

dress assignments. However, if you have much neater installation would be to use a The program listed was written in GW- 
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SPY ON THE EARTH 
See live on 
m mmm your PC 
what 

satellites in 
orbit see 

Capture fve breathtaking images of the Earth lor fun or 
profit Zoom in up to 20X Send *39 check or M.O. (*45 air, 
*50 overseas) lor our fantastic 12 diskette set ol 
professional quaity copyrighted programs (IBM type) that 


log-on to our bulletin board anytime at: (718) 740-3911. 

VANGUARD Electronic Labs 

Dept RF, 196-23 Jamaica Ave. 
HoBis, NY 11423 Tel.718-468-2720 
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Figure 5. Drilled and etched PC boards are available for $4.50 plus $1.50 S & H per order from FAR Circuits, 18N640 Field Cl., Dundee. IL 
60118. 


BASIC and should run on any computer just above the threshold where the tones 

using DOS 2.0 or greater. Bring up BASIC will access your repeater. Too much audio 

on your computer, then type in and save will cause distortion in your radio and will 

the program. Connect the interface to your not be decoded at the repeater, 
computer printer port and the radio to the Connecting two rows to ground produces 
interface. Run the program and input sev- a single frequency tone. The BASIC com- 
eral numbers. When the ENTER key is mand “Out C,48” (see test for the value of 
pressed on the computer, the radio PTT C) connects Row 1 and Row 2 to ground, 

should light and DTMF tones should be producing a single tone. This can be useful 

sent out over the air. If the PTT light does for producing a test tone or, with a little 

not light, change W in line 120 of the pro- programming, to send your call in CW. 

gram. If no tones are outputted, change C A complete program with data storage 

in line 110. Once the program and interface and documentation is available on 5-1/4 

are up and running, adjust R2 to obtain 3 to disk for $15 U.S. from the author. Write to 

3.5 kHz deviation. This will be the point me at 613 N. 5th, Tumwater, WA 98512. Hi 
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Number IS on your Feedback card 

by Gordon West WB6NOA 


The Bencher 
Chrome Straight 


Bencher, Inc. 
831 N. Central Avenue 
Wood Dale It 60191 
Telephone: (708) 238-1183; 
Fax (708) 238-1186 
Class: RJ-1 (black-painted steel base)—$69.95; 

RJ-2 (chrome-plated base)—$79.95 


Key 


Experience the feel of a well-built code key. 


R emember the days of the J-38 key and its 
unique feel? If you enjoy the touch and 
mechanics of a straight key, plus the familiar 
click-action of sending without paddles, you 
will enjoy using the new Bencher RJ-1 that 
will bring back some wonderful straight key 
memories. 

“Give me a good straight key, and I'll have 
a race with you on any electronic keyer," 
quipped the late Jim Rafferty N6RJ. The “RJ” 
designation on the Bencher straight key is a 
memorial to one of the finest CW operators in 
the country. "The action of a good straight 
key has got to be felt to be appreciated," said 
Rafferty. 

The Bencher straight key was developed in 
response to requests from a number of cus¬ 
tomers and dealers wanting something new 
from CW key gum Bob Locher W9KNI. You 
can tune In Bob most evenings at the very 
bottom of the 20 meter band. Need I say 
more? I have witnessed him drinking a cup of 
coffee, munching a sandwich, and carrying 
on a conversation, all the time sending CW to 
a rare DX station somewhere else in the 

"Although there are conventional straight 
key designs that we studied, no effort was 
made to copy them," comments Locher. "We 
wanted our engineering team to create a 


product that would utilize modern materials 
and manufacturing techniques to meet the 
traditional straight key requirements," adds 
Locher. The RJ-1 chrome-plated key on a 
black-painted steel base uses oil-impregnat¬ 
ed sintered bearings at all pivot points, and 
stainless steel adjustment screws. Of course, 
a complete range of locking adjustments of 
all movement and tensioning is provided 
along with an Allen wrench for the adjustment 
that feels right to you. 

“We assemble everything at the same 
place where we turn out our popular Bencher 
paddles," adds Locher. "And we are talking 
about assembly personnel at our facilities 
who have the skills of a Swiss watchmaker- 
white gloves and the works," smiles Locher. 

The Expert Users Approvel 

We ran our tests on the Model RJ-2. And, 
while you might not think that there is any 
good way to test a straight key, we found the 
best way was to invite accomplished CW en¬ 
thusiasts to come over and rate its feel. “I'm 
going to retire my J-38," comments Bob 
Gregg AB6CH. “I liked the oversized black 
plastic knob with a second plastic ring to rest 
my fingers on," comments Roy Stephens 
AC6CQ. “The soldered tabs on the bottom al¬ 
so make for a quick hook-up," adds 


Stephens. On the bottom of the key there is 
also a holder for the Allen wrench adjustment 
tool, plus a plastic strain relief to keep your 
two-conductor keyline from tugging at the sol¬ 
dered connections. 

The base of the key is common with one 
side of the key line solder lug. The other side 
is insulated off of the base, and connects to 
the gold-plated contacts that gave us a crisp 
open-and-close connection. Locher indicates 
that these are the same contact points that are 
found in all of his proven Bencher paddles. 

For adjustments, you've got them! We 
found that you could adjust the knob height, 
adjust the contact spacing, and adjust the 
spring tension all with knurled knobs. The 
Allen wrench is there only If you need to com¬ 
pletely strip down the key for an annual 
cleaning. 

A set of instructions cautions never to 
spray any contact cleaner into the ball bear¬ 
ings. It also cautions against using steel wool 
or abrasive cleaners on any Bencher key or 
paddle. The bearings are Oilite, and no lubri¬ 
cation should ever be needed. 

Best of all, the key is massively heavy, so it 
won’t be hopping around your operating desk 
as you are pounding out those dits and dahs. 
And, just like all Bencher paddles, the key 
should last for a lifetime of amateur radio op¬ 
eration. 

Departing from its traditional 
practice of using the prefixes of 
rare countries as the product 
identifier in the paddles, the “RJ” 
designation is to honor the mem¬ 
ory of Jim Rafferty N6RJ, who 
was a close friend and once fel¬ 
low co-worker of Bencher Man¬ 
agement. 

The keys are available in two 
versions—RJ-1 for $69.95 with 
chrome-plated parts on a black- 
painted steel base, and RJ-2 for 
about $79.95 with chrome-plated 
parts on a chrome-plated base. 

For more information on the 
complete line of Bencher pad¬ 
dles, keys, baluns, and filters, 
write Bencher, Inc., 831 N. Cen¬ 
tral Avenue, Wood Dale, Illinois 
60191; (708)238-1183. H 
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Rttyloop 


16 on your Feedback card 


Amateur Radio Teletype 


Now, il all ol these are just too rich 
for your blood, I have one more Hem 
up my sleeve that has just got to be 
affordable: Disk #7 of the “RTTY Loop- 
disk collection! This new disk comes 
complete with the following programs: 


Marc I. Leave/, M.D. WA3AJR 
6 Jenny Lane 
Baltimore MD 21208 

Over the past 18 years, the Decem¬ 
ber “RTTY Loop' has often served as 
a Guide to the Perplexed, answering 
that eternal question, “What gift to get 
for your favorite ham radio operator?" 
With Charmukah coming relatively 
early this year, beginning during 
Thanksgiving weekend, followed by 
Christmas and Kwanza at the tradi¬ 
tional late December times. I thought It 
might be nice to return to those 
thrilling column ideas of yesteryear. 
So. with a hearty Hi Ho Silver, here we 
gof 

As always, we will first take a look 
around 73rd Street (you're holding the 
directory in your hand). How about a 
good book? The National Amateur Ra¬ 
dio Association offers a copy of Dave 
Ingram's How To Get Started In Pack¬ 
et Radio, reviewed in this column 
many months ago, for $9.95 plus ship¬ 
ping. Call them at (206) 869-8052 for 
more information. 

Chuck Harrington Software offers 


PacketPet for Windows, an excellent 
packet terminal program described 
here a few months back. For $49.95 
plus shipping, this Is a nice package. 
Call them at (407) 679-9017 lor Infor¬ 
mation. or take advantage of the 
shareware version, recently updated, 
on Disk #5 of the ‘RTTY Loop' disk 
collection. 


paKet version 6 
PAKET6.ZIP 

Tony Lonsdale VK2DHU, the author 
of paKet, describes it as a communi¬ 
cations program developed especially 
for use with packet radio, although it 
can be used for other modes with the 
appropriate equipment. It is designed 
to run on any IBM-compatible comput¬ 


“Thank goodness for packet radio! If you 
are running Windows, OS/2, DESQview, etc., 
you will find paKet runs quite happily in the 
background as a simple DOS task." 


Packet Power is a new periodical 
which looks interesting. I have not 
seen an issue, but their ad in 73 gives 
an address of Box 189, Burteson TX 
76097. Might be worth a peek. 

A little packet modem in a connec¬ 
tor, suitable for use with the BayCom 
program on Disk #2 of the "RTTY 
Loop* disk collection, is available from 
Tigertronics tor $49.95 plus shipping. 
Call (800) 8BAYPAC for information. 


er system and to communicate 
through a standard TAPR-compatible 
Terminal Node Controller (TNC). 

The program is very easy to use. 
even for newcomers to this field. As 
you gain experience with the system, 
you can explore some of the more so¬ 
phisticated features which are provid¬ 
ed to meet the needs of even the most 
demanding packet operators. It is sim¬ 
ple if that is what you want: and it is 


sophisticated if that is what you want. 

The modern trend Is towards 
Graphical Environments with the likes 
of Windows, or OS/2. paKet is written 
to run as a plain DOS program, so if 
you have an old XT with a CGA or 
even a Mono display system gathering 
dust in the comer, paKet will run on 
that just fine. Packet radio is an excel¬ 
lent application for the older systems 
that are not much use for anything 
else nowadays, so It is quite feasible 
to dedicate an older system to running 
paKet 24 hours per day. What else do 
we do with those older systems now? 
We used to give them to the wife or 
children to use as a word processor, 
play games, etc., but many modern 
word processors need at least 4MB 
RAM. 10 to 20 MB of disk. 80386, etc. 
... the good games are not much 
better. Thank goodness for packet 
radlol If you are running Windows, 
OS/2, DESOview, etc., you will find 
paKet runs quite happily in the back¬ 
ground as a simple DOS task. In addi¬ 
tion to providing the usual Terminal 

ceive data via the TNC. the program 
provides many features and facilities 
to enhance the operation ol your pack¬ 
et radio system. Such features in¬ 
clude: 

> Full Personal Message System 
with automatic Mail Forwarding to the 
BBS 


A NO-RADIAL VERTICAL 
THAT COVERS 80 OR 75 METERS? 



THERE’S ONE NOW! 

No, we won’t insult your intelligence by telling you that it's a 
"halfwave" or that ANY vertical will operate more efficiently without a 
good radial system than with one; it certainly won't! If you want 
expensive fairy tales talk to our competitors! If, however, you've no 
room for even the smallest radial system just install the most efficient 
multiband vertical in the business, the HF9V-X, over our counterpoise 
kit. You’ll not only save a tidy sum but you’ll work DX that the shorter 
and more lossy no-radial "halfwaves" can't touch because both the 
HF6V-X and HF9V-X use longer active element lengths for higher 
radiation resistance and greater efficiency on more bands than any of 
the so-called halfwaves. Ask for our free brochure for complete specs 
on all Butternut models and receive technical note DLS-1 "Dirty Little 
Secrets from the Antenna Designer's Notebook") that shows you how 
to calculate the probable efficiency of any vertical antenna using the 
manufacturer’s own specs so you won't have to learn the truth the 
hard way! 




Model HF9V-X (shown to the left) for 80/75, 40, 30, 20, 
17,15,12,10 and 6 meters. 


Model CPX counterpoise kit for Butternut models 
HF9V-X, HF6V, and HF6V-X; substitutes for ground or 
elevated radials. Self-supporting tubing bolts onto 
base of antenna. Mast not provided. 


BUTTERNUT ELECTRONICS CO. 

P.0. Box 1234, Olmito, TX 78575 (210) 350-5711 
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APPLE 


CM text file transfers 

• Exchange computer programs T 

and olher disk files with: paKet-Proto- the 
col, an advanced Binary File Transfer The 
protocol YAPP Binary File transfer ed i 
protocol BayCom Binary File transfers 
(Digicom supported too) “ 

• Fun online TNC help for your TNC 


“So there you have it. A variety of gifts, 
ranging from two bucks up, with something in 
there sure to satisfy the pickiest among us.’’ 







































you'll find a new E-mail address in 
here. There are three ways to reach 
me (and I am always glad to hear from 
youl): 

Electronic Mail 

This is the best way to get in touch 
with me. The address is: 
n1ewo@iquest.net 

and it can be used tor any sort ot 
communication. Comments and 


te such mail—it is very frus- nection you use special software to is a company called Software Tool & 
Die. These folks have been around for 


“A local or regional provider has 
the potential to be a better deal, 
and you’ll probably find people you 
know using the service. ” 


le a while and recently upgraded 
their host. I know quite a few satisfied 
users of STD's “Worid" host and their 
fees are reasonable. In New York, 
check out Panix, which is similar to 
these other two. There are many Inter¬ 
net providers out there; you’ll need to 
talk 10 users about the service they 
have received to determine il the 































































Number 18 on you 

Carrs corner 


Joseph J. Carr K4IPV 
P.O. Box 1099 
Falls Church VA2204I 


18 on your Feedback card scanner/SWLs for antennas tor Juplti 
nQ reception. That application requires a 

eV# 18-to-24 MHz bandwidth. One readi 

wrote to me and told me of using th 
preamplifier for his home-brew 15 mi 
ter ham band receiver used in "moui 
tain topping' and other QRP applici 
s will see all signals within lions. That idea struck a resonai 
1, and this may affect dy- chord! 


namic range or otherwise overload t 
front end of the receiver. This can < 
peclally be a problem with diode ml) 


OCRs, even 
lit marginal LC resonant 
f you build 


conversion receivers (DCR) some¬ 
times suffer from sensitivity problems, 
especially those models that have 
considerable mixer loss (not usually a 
problem on NE-602 designs used by 


“The wideband preamplifiers will see all 
signals within Its passband, and this 
may affect dynamic range or otherwise 
overload the front end of the receiver. ” 


ie band- Electronics (6 Industrial Drive, 


dB. Both devices use the pinouts 
shown in Figure 1. 

On all of the MAR-x devices the in¬ 
put Is pin no. 1, and Is identified by a 
color dot (brown on MAR-1 and white 
on MAR-6) and a bevel on the lead It¬ 
self. The output is pin no. 3. while both 
pins 2 and 4 are grounds. 

The DC power supply Is connected 
to the output pin through a resistor 
and an optional RF choke (RFCl). 
The MAR-1 wants to see +5 VDC 
@17 mA and the MAR-6 wants to see 
+3.5 VDC « 16 mA. The DC voltage 
regulator in Rg. 1 (i.e. U2) should be a 
7BL06 for MAR-1 circuits, and 78L05 
for MAR-6 circuits. Both of these are 


replacement lines such as NTE and 
ECG. Ocean State Electronics canies 
the NTE Semiconductors replacement 
line [Note: 78L05 - NTE-977 and 


r r 



» output voltage of U2 
e preferred terminal voltage 


for the MAR-1 conditions (use 56 
ohms), and 88 ohms for MAR-6 condi¬ 
tions (use 91 ohms). 

A printed circuit pattern lor the cir¬ 
cuit of Figure 1 is shown In Figure 2. It 
you don't want to bother making your 
own board, then you may order one 
from FAR Circuits (18N640 Field 
Court, Dundee IL 60118) for *4.75 
plus $1.50 S & H per order. 

The input circuit for the MAR-x de- 


s in The ARRL Handbook for Ra- 
\mateurs. A limited set of these 
>s (for 1 dB ripple factor) Is: 



L4 = K3/F MHX = 7.3/F MHX pH 
Cl = K4/F MHx = 3473/F MHX pF 
C2 = K4 /F mhi = 3473/F mhx pF 
C3 = K5 /F mmi = 2776/F MMx pF 
C4 = K»F mmx = 1662/F^pF 
C5 = K5 /F mhx = 2776/F^pF 

It you want to build for 0.1 dB oi 
0.01 dB ripple, then see the ARRL 
Handbook for the K values. The Induc¬ 
tors are made on toroid cores. Use ei¬ 
ther the T-50-2 or T-50-6, and wind the 










ONE-BAND RECEIUER PREAMPLIFIER 
(C) 199*1 J J CARR 


2 Meter Portable 

CABLE T.V. CONVERTERS 

Arrow (»haft) Antenna 1 I 1 i 

Jerrold”. Oak. Scientific Atlantic. Zenith. & 

This 18 the one you have heard about 1 1 

Changes from a walking-stick to a 

many others "New" MTS stereo add-on: 

4 element beam in lessfhe 2 minutes \ — U J - 1 

*7o« 1 r 1 ; 

Arrow Antenna shhoo*” 1 ! 

mute & volume Ideal (or 400 & 450 owners 

1-800-826-7623 Z — 

1461 Peacock PI. ppm ‘ (303)663-5485 

B & B INC. ■ 

Loveland, CO 80537 F« (303)663-5065 

3584 Kennebec, Eagan MN 55122 


A Keynote Speaker 

from Grove! 

The Grove engineering team hos (reeled the mosl revolutionary 
audio aaessovy on the communication market: the SP200 Sound 
Enhancer. 

Housed in a stylish, solid oak cabinet hand crafted in the 
mountains of North Carolina,, the SP200 is sure to enhance any 
rodo room. The control ponel, constructed of sturdy, black 
aluminum, has been designed for optimum ease and convenience 
when tuning and refining signals. 

The SP200 combines a powerful audio amplifier, top-of-the-line 
speaker, and an adjustable filter syslem to creote the mosl 
versatile listening environment ever available to radio enthusiasts. 
The keen peak/notch filter system and advanced noise limiter 
Order £ OC* alow the listener to pull dear and distinct signals out of the haze 

_ „ 9 -PJ of interference and background noise, while the adjusted)le bass 

JrKli J and treble controls provide the Fiexibifity to create just the sound 

mU m you want. FSX, RTTY, packet, FAX, CW and all other data systems 

* Plus $7.50 UPS Ground Shipping ore enhanced while interference and electrical noise are reduced 
or even eliminated by the analog audio processor. 

SPECIFICATIONS' SP200 also comes equipped with a stereo/mono 

Power Required: 12 to 14 VOC 0500 mA; 120 VAC adaptor lad. h “ dph ° n * iatk f ° r pflVa,e llSt “l' n8 ' ond a " 0U,0I ™ ,,K 
Aidk> Power Ootpot 2 W 0 10% TOO (8 ohm) ta P® ac1lvator » ™ ncver we to miss anything. 

Aadto Selectivity; Peak/aotcfe 30 dB or (reater, 03-6 kHz Try the new Grove SP200 Sound Enhancer with your 

Sqiekh Hold: 0-10 secoada receiver, scanner, or tnnsceiver and enjoy the latest in 

Nobe Uatten AdjastaWe tkreshoM pabe aobe daaip speaker sophistication; you'll ayee this is truly a 

Tape Activator: Aadio activated (VOX), 3 second hold kevnote SDeakerl 

Tape Oatpofc 500 raV P-P ® 600 ohms (aom.) ^ ^ 

Headphone lack Universal moao wired stereo Jack 
Mmeaslons: 10-7/8"W X 6-7/8"H X 7-l/4”0 


Why pay over $400 for these 
separate accessories: 

-k Speaker 
-f Adjustable niter 
-^Recorder Activator 
-k Audio Amplifier 
—kAudio Activated Squelch 
-kNoise Limiter 

When you can have it all 
in the new Grove 

SP-200 


(800) 438-8155 

(704) 837-9200 


2kGR0VE 

^L> ENTERPRISES 

Changing the way you 
hear the world 
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Low Power Operation 
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_ mt Number 20 on your Feed* 

Hams with class 


Carole Perry WB2MGP 
Uerlia Mentors Inc. 

P.O. Box 131646 

Staten Island NY 10313-0006 
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PCB / Schematic CAD - from $195 

- EASY-PC - For single '' ' 





PULSAR can detect the equivalent of a 
picosecond glitch occurring once a week! 
Runs on PC/XT/AT/ 286/388/488 with 


Analoque Simulation - from $195 



_ uns on PC/XT/AT/286/386/486 

f—- wilh EGA 0f vga displays. _ 

For information write, fax or call: 

Number One Systems 

REF: 73, 1795 Granger Ave., Los Altos, CA94024 
(415) 968 9306 

VISA and MasterCard welcome. 


OAK HILLS RESEARCH 

QRP Headquarters 



OAK HILLS RESEARCH 

20879 Madison Street 
Big Rapids. Ml 49307 


Fax: (616) 796-6633 


I Amateur 


Today • December. 



















































High Performance 
HF Radio Modem / Terminal Unit 
For discriminating amateurs who want that extra edge of 
optimum copy under difficult conditions. Superior 
hardware to fully complement the best multi-mode 
software available (BMK-MULTY, below) with "plug and 
play" interfacing. Works with other software, too. For 
those amateurs who have wanted the performance of 
BMK-MULTY but do not already have an RTTY terminal 
unit, the solution is here. Regular $399. Special pre- 
production price $349. No risk. Ask for complete details. 

Use an ordinary RTTY terminal unit such as CP-1, 
CP-100. TU-170. ST-6, ST-5000, ST-6000, etc. with 
G4BMK’s BMK-MULTY software running in your IBM-PC 
or compatible for performance superior to a TNC. Details 
available. Prices: Base communications package with 
AMTOR, RTTY, CW and OSO/callsign logging database 
$95. Base + Factor $145. Extended audio package adds 
Audio Spectrum Analyzer, HF. WEFAX and SSTV 
reception. Base + Extended $140. Base + Factor + 
Extended $175. Factor alone $50. PK232 Adapter $49. 
Shipping $3. VISA/MasterCard. 

Amateur callsign required with order 
State 3'/2 or 5Vi inch disk preference. 

SPHERETRON / Schnedler Systems 

P.O. Box 5964 

Asheville, NC 28813 (704) 274-4646 
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Contestants can use any suitable 
means of human-powered travel on 
the slopes. Vehicles are prohibited. 


2 meter Many thanks to Mark, Bevin, and to all list mem 
other RDFers who have sent informa- Fox-List Is 
suitable tion on local activities. As always, wide T-huntln 

avel on your T-hunting stories and photos are sent to you i 

ihibited, welcome. Send electronic mail to me subscribe ui 

s the ski via CompuServe (75236,2165) or In- messages filli 

perators ternetGoemoellOcup.portal.com). exchanges ar 
of RDF Send “snail mail’ to the post office box peels of RDF 


The text is simply "subscribe fox-list" 
(without quote marks, of course). 
Then send a short message to fox- 
list Onetcom.com to introduce yourself 
and describe your local RDF activi¬ 
ties. When you see your message re¬ 
flected back from the list, you will 



- Packet Radio - 

Portable & Affordable! 









































Atv 


ATV Wish Ust 

Well. It's the time ot year to think 
about all of that ATV gear you're 
going to get under the Christmas Iree. 

I hope you've made it clear that any 
ATV stuff Is a tar better present than 
ties, shirts and sweatersl To help 
sway the odds in your lavor. I've com¬ 
piled a list of companies that offer 
ATV related equipment. You might 
want to leave this list laying around in 

Don't be too blatant, you might end 
up with lumps of coal in your stock¬ 
ings. I'd be careful putting on your 
shoes and socks during the next tew 

Anyways, here's the goodie's list ot 
companies that cater to the ATV en¬ 
thusiast: 

ATV Equipment 

ATV Electronics 
16807 N. 46th Lane 
Glendale, AZ 85306 
(602) 843-3585 

Transmitter and Receiver boards and 
accessories. 

CCTV Corp., GBC 
315 Hudson St. 

New York, NY 10013 
(800)221-2240 
(212) 463-9758 FAX 
Miniature TV cameras. 

Communication Concepts, Inc. 

508 Millstone Dr. 

Beavercreek. OH 45434-5840 

(513)426-8600 

(513)429-3811 FAX 

ATV downconverter and amplifier 


Down East Microwave 

R.R.fM, Box 2310 

Troy. ME 04987-9721 

(207) 948-3741 

(207) 948-5157 FAX 

Microwave components, preamps, 

power bricks and antennas. 

Elktronics 

12536 T.R. 77 
Findlay, OH 45840 
(419) 422-8206 
Video IDers and kits 

Engineering Consulting 
583 Candiewood St. 

Brea, CA 9262221' 

(714) 671-2009 

(714) 255-9984 FAX 

Video ID system tor the Commodore 

C64. 


Number 22 on your Feedback card 


Ham Television 


Hamtronics, Inc. 

65-D Moul Rd. 

Hilton. NY 14468-9535 
(716) 392-9430 
(716) 392-9420 FAX 
Preamp kits 

HF Technology, Inc. 

457 Santa Fe Trail 
Carey. IL 60013 
(708) 639-4336 

Specializing in FM as well as AM ATV 
systems. 

International Crystal Manufacturing 
Co., Inc. 

P.O. Box 26330.701 W. Sheridan. 
Oklahoma City. OK 73126-0330 
(405) 236-3741 
(405) 235-1904 FAX 
interdigital Fitters. 

KA9RQC/WB0QCD Antenna Mfg. 
412 W. 5th St. 

P.O. Box 836 
Wilton, IA 52778-0836 
(309) 234-5494 or (319) 732-3382 
Slot antennas. 

Micro Computer Concepts 
8849 Gum Tree Ave. 

New Port Richey, FL 34653 
(813) 376-6575 

Repeater Contollers specializing in 
ATV systems. 

Micro Video Products 
1334 S Shawnee Dr. 

Santa Ana, CA 92704 
(800) 473-0538 
(714) 957-9268 

Micro and mini-size TV cameras, 
transmitters and accessories. 

M2 Enterprises 
7560 N. Del Mar 
Fresno, CA 93711 
(209) 432-8873 
(209 432-3059 FAX 

NCG Co. (Comet Antennas) 

1275 North Grove St. 

Anaheim, CA 92806 
(714) 630-4541 
(714) 630-7024 FAX 
(800) 962-2611 orders 
Antennas. 

North Country Radio 

Box 53-A, Wykagyl Station 

New Rochelle, NY 10804 

(914)235-6611 

(914) 576-6051 FAX 

Kits lor ATV transmitters, downcon- 

verters and accessories. 


Olde Antenna Labs 


4725 W. Quincy 
Denver. CO 80236 
(303) 798-5926 



Pauidon Associates. 

210 Utica St. 

Tonawanda, NY 14150 

(716) 692-5451 

Transmitters, downconverters, power 
amps and accessories. 

Parabolic 
P.O. Box 10257 
S-434 23 Kungsbacka 
Sweden 

46-300-40621 FAX 

FM ATV transmitters and receivers for 
the 24cm band. 

P.C. Electronics 

2522 Paxson Lane 

Arcadia, CA 91007-8537 

(818)447-4565 

(818) 447-0489 FAX order line 

Wide selection ol transmitters, down- 

converters. transceivers, accessory 

boards, repeater modules, antennas 

and amplifiers. 

Rutland Arrays 
1703 Warren St 
New Cumberland, PA 17070 
(800) 536-3268 

(717) 774-3570 Info (7-10 p.m. EST) 
Antennas. 

Science Workshop 

Box 310 

Bethpage, NY 11714 
(516)731-7628 

Poor Man ’s Spectrum Analyzer kit and 
other kits related to test equipment 

Scwiech Communications Systems 

12218Greentree Rd 

Poway. CA 92064 

(619) 748-2286 

Antennas. 

Spectrum International 
P.O. Box 1084, Dept. S 
Concord, MA 01742 
(508) 263-2145 
(508) 263-7008 FAX 
Downconverters. Antennas, WX Satel¬ 
lite receivers, antennas and niters. 

Wyman Research 
9145 South, 850 West 
Waldron, IN 46182 
(317)525-6452 

Wide array of transceivers, transmit¬ 
ters. amplifiers and downconverters 
for both AM and FM ATV 

Publications, Magazines 

ATV Quarterly 
1545 Lee St. 

Des Plaines, IL 60018-1950 
(708) 298-2269 
(708) 803-8994 FAX 


Devoted entirely to Amateur Television 
with construction articles, news and- 
new product announcements. 

The Spec-Corn Journal 
P.O. Box 1002 
Dubuque, IA 52004-1002 
(319) 557-8791 
(319) 583-6462 FAX 
Publication about specialized commu¬ 
nications including ATV and SSTV 

Newsletters 

ATV Today 
412 W. 5th St. 

P.O. Box 836 
Wilton. IA 52778-0836 
(319) 732-3382 Vbice & FAX 
Newsletter concerning ATV issues and 

Stratosphere 

Edge ol Space Sciences, Inc. (EOSS) 
376 W. Caley Circle 
Littleton, CO 80120 
Quarterly newsletter about high alti¬ 
tude balloon ATV experiments. $10 to 
join EOSS and receive newsletter 

ESF Copy Services 
4011 Clearview Dr. 

Cedar Falls. IA 50613 
(319) 266-7040 

Back Issues and reprints available lor 
ATVQ. A5 Magazine. RTTY Journal 
and Spec-Corn. 

SSTV Equipment 
ASA Engineering 
2521 W. LaPalma #K 
Anaheim, CA 92801 
(714)952-2114 

Viewport VGA SSTV kit lor IBM PCs 
or compatibles 

Absolute Value Systems 
115 Stedman St. #7 
Chelmsford. MA 01824-1823 
(508) 256-6907 

Pasokon TV SSTV system lor IBM PC 
and compatibles. 

Advanced Electronic Applications, 
Inc. (AEA) 

P.O. Box C2160. 2006 196th St.. S.W. 

Lynwood. WA 98036-0918 

(206) 775-7373 Tech support 

(206) 774-5554 Office 

Amiga AVT (SSTV system), antennas 

and antenna analyzers. 

Harlan Technologies 
5931 Alma Dr. 

Rockford. IL 61108 
(815) 398-2683 

SSTV lor the SountXilaster card 

Software Systems Consulting 

615 S. El Camino Real 

San Clemente, CA 92672 

(714) 498-5784 

(714) 498-0568 FAX 

SSTV system for the IBM PC and 

compatibles. fjj 


fi GIVE YOUR 1 

HR-2510 

HR-2600 

“BIG 

RIGS” 


CB-TO-IO METERS 


CHIPSWITCH 


HamWindows 

Your gateway to die world. 
Software that combines the amateur radio 
with a personal computer. 






































accommodate the connector sitting 
(lush on top of the waveguide. 

Drop In your “N" connector and sol¬ 
der to the top of the guide (other con- 


CAT-300 Repeater Controller 


Attention Repeater Owners 

Finally a repeater controller with a Tl voice synthesizer and full 
feature autopatch incredibly priced at $299.00. 

Features Include: 

S Voice Synthesizer S (412) Word Vocabulary 

S Twelve Voice Messages S Female Voice & Sound Effects 
S Two Voice Identifiers S CW Identifier 


S User Speed Dials 
SDTMF Key Pad Test 
SDTMF Repeater Access 
S (56) Control Functions 
S Remote Control Switches 
SDVR Controller Ready * 


SDTMF Repeater Muting 
S Programmable Codes and Time 
S Hardware Logic Inputs 


CATr300 Controller Board $299.00 Wired and Tested 


Computer 'Automation Technology, Inc. 










































Benefits: 

With DTMF and serial programming features, your controller 
is more secure from unwanted access. Use only 1 controller at 
your site to control up to 4 separate repeaters/1 inks with their 
own personalities and features intact. Make emergency 
autopatch calls with the telephone option. Only the RLC-4 can 
make these features available at such a low price. 

ONLY $375.00 

Link Communication, Inc. 

■ T /“*■ 115 2nd Ave. N.E., Sidney, MT59270 












































HAUSURE coraraga followa your 
aquipmant wftaravar you taka it. Theft 
from vehicles, earthquake, water damage 
and all other hazards including surges. 
Insure all your equipment and accessories 
(except towers and antennas but including 
rotors), media and purchased software. 

Low Pramium Low DaducEbb 

HAMSURE 
7901 Laguna Lana 
Orland Park, IL 60462 
800-663-6262 800 - 988-7702 



Handheld Repeater Controller 


Id Voice Operated Squ< 
ts (DVOS™), telemetry toi 


JURASSIC REPEATER 

then fast forw ard lo 1994 j 

• Add A Digital Voice ‘■'•v 

Messaging System To >2) 

Your Repeater u ^ 

• Leave Voice Messages For Each Olher 

• Cel Packet Cluster Info In Voice 

• Schedule Voice Announcements 

• Computer Board And Software $259 
Call Toll Free For Info Package 


30-300 MHZ RECEIVER 


liiMi 


R-1283/GRC RECEIVER covers VhF in bands 
30-90and90-300MHzAM-FM-CW-Pulse con¬ 
tinuously tunable; 21.4 MHz IF. Selectable 
bandwidths 67 or 300 KHz and 3 MHz. Solid- 
state; with tuning and level meters. BFO, AGC, 
video output and N connections. Requires 115 
V 60 Hz: 3.5x19x17.30 lbs sh. 
Used-reparable. $145.00 

COLLINS 30S1 POWER AMP, 1KW PEP manu¬ 
ally tuned forKWM-2A. Uses4CX1000A/8168 
tube (not included). ' Winged' label; 200 lbs sh. 
Used-not tested. $900.00 


FAIR RADIO SALES 


Say You Saw It In 
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Number 25 on your Feedback card 

INTERNATIONAL 


Amie Johnson N1BAC 
do 73 Magazine 
70 Route 202 North 
Peterborough NH 03458 

Notes from FN42 


In Rochester. New Hampshire. It's a 
happening, a tun time, time to greet old 
triends and meet new ones, check out 
the new gear and the old ‘boat an¬ 
chors," and wish that you had brought 
more money tor those treasures that 
they lust don't make like that anymore. 

It's an outdoor event, with the com¬ 
mercial Interests located inside build¬ 
ings. It can be hot (In the 80s or 90s In 
May) or below freezing at night in Octo¬ 
ber The sun can be shining brightly all 
day (bring the sunscreen), or there may 
be blowing rain, sleet, or snow. It 
doesn't make any difference—there will 
be thousands of dedicated hams lining 
up at the gates to enter. 

And last, but not least, one of the 

best reasons to attend is thal all the 

proceeds (beyond expenses) go to the 
Shrine Hospital In Boston. All entrants 
give the money dkectly to the Shriners 
at the gate, and many of them are your 
fellow hams. 

Before we continue on to the latest 
In the happenings around this great 
world of ours, my hearty congratula¬ 
tions to Hans van de Groenendaal 
ZS5AKU lor his appointment as the 
IARU Satellite Adviser Hans has con¬ 
tributed Information from South Africa 
as 73 Hambassador and as a satellite 
contributor I'm sure that he will do a 
great lob lor all of us In this post. 

Mora news next month from Lorbie 
DUtCHD, Cho Byong-Joo HL5AP, and 
whatever else shows up In the mailbox. 


QSO." 

I cast a bloodshot eye toward the 
station clock. 18:35 UTC. Just gone 
half-past four in the morning. I couldn't 
let go. not Just yet. 

It had been a good night for DXing. 
Despite the generally declining condi¬ 
tions, 20 metres had been open to all 
continents, and I had made the most of 

it. Several hundred logbook entries, 
each harder to read than the one be¬ 

fore, but there would be a good haul of 
QSL cards out of that lot. Not bad for 
one night's work. 

As dawn approached, the bands 
had closed, and my eyes felt ready to 

do the same. My last CQ had gone 

unanswered, and a final listen around 
the band turned up nothing but back¬ 
ground noise, hushing me to sleep... 
As I reached for the power switch, a 


“LI TIG/8, this is VK2SKY. You're 
five by four In Sydney, Australia, over.' 

“VK2SKY, I think it was, you are five 
by three here. The name here Is ... “ 
He broke off. After a long pause, he 
came back again, somewhat hesitantly, 
“umm, I mean, without prejudice, your 
signal is five by nine, / think." 

This took a moment to sink In . . . 
there was no fading on the band, so the 
dramatic change in the report was a bit 
of a surprise. But that curious phrase, 
without prejudice, what did he mean by 
that? Perhaps I had misheard him. I re¬ 
sorted to the old trick used by every 
Amateur who gets caught not paying 
attention; I blamed it on ORM. Before I 

could pick up the microphone again. 

another station came on the air. 

'Break-This is LIBEL ... the VK 
n. you're a good 59+20dB at r 


“D3FAM from COURT, just what are 
you Implying? Your last comment has 
defamatory implications as well, so 

“Hey. you can't threaten me on air— 
that puts you in breach of ITU regula¬ 
tion number. . . urn . . . hang on. I've 
got a copy of them right here. Stand by 
one... “ 

“LIBEL here. I think we're getting off 
the track ... We haven't resolved the 
issue of L1TIG/8's derogatory signal re¬ 
port to the VK station, it Implies that the 
VICs ability to maintain the technical 
standards of his station is less than sat¬ 
isfactory, not to mention the totally un¬ 
justified criticism against . . . uh. the 
VK. what make of rig are you using 
there?' 

“Yaesu," I replied, as a dull throb¬ 
bing developed around my temples. 

“... yes, against Yaesu. Now we all 
know the good standing of Yaesu In the 
area of field of Amateur communica¬ 
tions. but here we have L1TIG/8.“ he 
paused for breath, allegedly saying 
words to the effect that the VK's equip¬ 
ment is performing badly, due to some 
unspecified failure of the manufacturer 
to adhere to generally accepted princi¬ 
ples of Industrial quality control, and/or 
the failure of the VK station to operate 


QTH. It 


er U Is e> 


Australia Submission by Richard 
Mumane VK2SKY: “DX-ING WITHOUT 
PREJUDICE- or-The Carefuly-Worded 


periendng a temporary technical prob- 


“Break—l object to the age-lst and 
sexist language used by LIBEL . . . 
"old man" indeed! The VK. If you wish 
to pursue the matter through the courts, 
I think you have the makings of a pretty 
solid legal case . . . COURT on the 

I had no idea what the last station 


wn aB these new callsigns. I 
scrambled among the callbooks and 
notepads before I finally found it. I 
started scribbling, but as Murphy would 
have it. the pen wouldn't write. 

“All stations from VK2SKY, please 
stand by, my biro isn't working 

Suddenly, all three DX stations 
howled back in unison. THAT'S 
DEFAMATORY! 

I blinked, several times. What had I 
said? 

A new voice chirped up (D3FAM, I 
think), ‘You should be aware that Biro' 

is a registered trademark. Your Infer¬ 

ence that the products made by that 
company are defective in any way 

leaves you wide open to prosecution 

under international law. What kind of 
Amateur are you, anyway?” 

“I ... I ... “ What answer can any 
Amateur give to that one? 


manufacturer’s directions. It appears 
thal LITIGfB is calling the VK an idiot 
and, In my opinion, the VK has an ex- 


“Hey look. I never sa .. .“ 

“Charlie Alpha Five Echo here—did 
somebody call me?“ 

“Hey. CASE'S Jamming the LI station. 
There's potential there ...“ 

“You mean, It appears that CASE is 
Jamming.. ." 

“Yes, of course, thanks for that.. .“ 
“No problem. I'll send you my bill." 
“Get lostl I didn’t as for your advice.” 
"True, but you accepted it. By impli- 


Once again, they all chorused, 
"THATS DEFAMATORYT 

“Hey everyone, I've got a JA on the 
packet cluster who says he works for 
Yaesu's legal department...“ 
‘Allegedly works for...“ 

“Before I acknowledge that last sta¬ 
tion, how much is it going to cost me? . 

"Break from TR1AI_can I remind 

you all that it's illegal to conduct busi¬ 
ness on the Amateur bands?* 

I felt I was now on shaky legal 
ground coming back on the air . . . 
for a while, I considered taking legal 

advice, but it was still too early In 

the day to call my solicitor. Instead, 
I lapsed Into a troubled sleep. When 
I awoke, 20 metres was once again 
a Jungle of static. 

Later that day, I finally threw away 
my copy of The ARRL Handbook, and 
took out a subscription to The Aus¬ 
tralian Lawyer. 

[The end—usual disclaimers, all 
callsigns (except mine) are fictitious, 


any similarity, etc., etc.] 

Sent in by Richard Mumane 
VK2SKY, 7/15 Grafton Crescent, Dee 
Why 2099, previously published In his 
local ham rag, "Amateur Radio Action. ’ 
Taiwan FAX from the Chinese 
Taipei Amateur Radio League 
(CTARL): We are very pleased to an¬ 
nounce that the 1st club radio station is 
now avaiable in Taiwan by CTARL Hq. 
The callsign is BVSY. QSL via CTARL 
Bureau. PO Box 73. Taipei 100, Tai¬ 
wan, R.O.C. 73 de Bolon Lin, BV5AF, 
President of CTARL 

USA Downloaded from the 
WA1YTW Packet BBS: 

From: K5ARH@K5ARH 
To: SAT® AM SAT 

Subject: IARU APPOINTS SATEL¬ 
LITE ADVISOR 

HR AMSAT NEWS SERVICE BUL¬ 
LETIN 274.01 FROM AMSAT HQ 
SILVER SPRING, MD OCTOBER 1, 
1994 

TO ALL RADIO AMATEURS BT 
IARU Appoints Satellite Adviser 
In a news release dated 28-SEP-94, 
the International Amateur Radio Union 
(IARU) announced that it has appointed 
Hans van de Groenendaal (ZS5AKV) 
(73 Hambassador to South Africa and 
regular contributor) to the newly creat¬ 
ed post of IARU Satellite Adviser. Ac¬ 
cording to the IARU release, the princi¬ 
pal task of this position will be to keep 
the IARU Administrative Council in¬ 
formed on all technical and operational 
aspects of the Amateur Radio Satellite 
Service in order to enable the Council 
to adopt appropriate policies to ad¬ 
vance the interest of the Amateur 
Satellite Service before the Internation¬ 
al Telecommunication Union (ITU) and 
regional telecommunications agencies. 

The IARU release noted that 
ZS5AKV, as past President of Southern 
African AMSAT and an Executive Com¬ 
mittee member of IARU Region 1, 
brings many years of satellite-related 
experience to this appointment. The 
IARU release further noted that the ap¬ 
pointment is a direct result of recom¬ 
mendations made to the IARU Adminis¬ 
trative Council by the IARU Ad Hoc 
Satellite Advisory Committee, which 
took up the interim report at the recent¬ 
ly completed IARU Administrative Com¬ 
mittee meeting in Singapore. The 
IARU release commented that this ac¬ 
tion is “tangible proof of the lARU's in- 


Satelite Service. 

The release continued by citing 
lARU's many-year role In protecting the 
Amateur Satellite Service, in particular 
its work during the 1979 World Admin¬ 
istrative Radio Conference, which led 
to most of the present Amateur Satellite 
Service frequency allocations. 

The IARU release also stated that 
the ‘exponential development of new 
technologies and ever increasing com¬ 
plexity of the Regulatory Agencies, the 
IARU Administrative Council deemed It 
necessary to involve Itself closer with 
the Amateur Satellite Service in order to 
represent it effectively on a coordinated 


I other 


Ih the AMSAT at 
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Amateur Radio Satellite groups.’ of RTTY Digital Journals was airmailed 

In the release, the IARU said that in to the Nepal Amateur Radio League 

his new capacity and by the powers (NARL) from TUARC in early August, 

delegated to Nm by the IARU, ZS5AKV relaying our -good luck- message to the 
will have the task of appointing some- developing 9N1 amateur community, 
one to the post of IARU Satellite Fre- Satish 9N1AA has been active on 
quency Coordinator. Paclor these days and is also the key 

The IARU said that ZS5AKV is now person getting things going ki NARL 
soliciting nominations for volunteers He can be reached via digital as 9N1AA 

witling to serve the function of IARU « JA5TX.JPN.AS or by airmail at PO 

Satelite Frequency Coordinator. Such Box 4292, Katmandu, Nepal, 
nominations should be sent to him by HAM EXAM ... The first-ever na¬ 


activities In the Principality, especially who have full privileges don't like 

with visiting amateur radio operators. the heavy plleups when they operate. 

FI IXQ and F1RWD came and very For a long time I have offered European 

ably ran a long weekend of satellite YLs help getting on the air here If 

operations from Monaco. They were they come. It looks now as If a YL from 

fortunate enough to have a friend from the U.S. will come and operate for a 

their CB days who had somewhere little while towards the end of Octo- 

to put some antennas. In spite of tall ber. 

suriounding buildings and quite noisy Finally, I regret to inform you of 
ccndHions, they kept a reasonable rale the death of Jean Bardos 3A2EE. 
of QSOs flowing. They had a rather at- ’Echo Echo’ was one of Monaco's best- 
tractive QSL card printed lor the occa- known hams and was very active on a 


FAX at +27-31-765-6456 or via INTER¬ 
NET at amsat0uctvax.uctac.za before 
31-OCT-94. Hans said that each nomi¬ 
nation should include a comprehensive 
summary of the nominee’s background 
and qualifications. He stated that It Is 
his Intention to discuss the various 
nominations with major AMSAT groups 
in order to seek their recommendations. 
He underscored the Importance of find¬ 
ing the right person to be appointed to 


AUSTRALIA 


Dadd Horstol VK2KFU 
P.O. Box 257 
Watvoonga NSW2076 
Australia 


cence fees are no longer payable for 
C8 Radio (known more formally as the 
Citizens Radto Service). What has this 
got to do with Amateur Radio? Weil, it 
seems that the regulatory body—the 
Spectrum Management Agency 
(SMA)—has to make up the shortfall 
somehow, and rumours are abounding 
that all ‘fixed’ radio sites (e.g. Amateur 
repeaters) will attract a fee of AU$8001 
Naturally, I will report on subsequent 
news in a future column. 

There Is some concern that offen¬ 
sive and possibly defamatory mes¬ 
sages can be distributed via the packet 
radio system, and it appears that the 
"Sysop" of every BBS in the path can 
be held responsible. The Wireless Insti¬ 
tute of Australia (WIA) is looking at this 


form of authentication at the originating 
BBS, and the system in the USA 
(where only the first BBS Is respansi- 


tional Amateur Radio License Examina¬ 
tion was held July 10 and 17 in Beijing, 
Shanghai, and other big cities. Thou¬ 
sands of people participated In the ex¬ 
am, and every testee must be a formal 
member of CRSA. the Chinese Radio 
Sports Association. Four different class¬ 
es of licenses are available this time, 
with Class 3 (CW/SSB) the highest. A 
good number of BG licenses may be re- 

AMP & MIKE .. . Right now we are 
in dire need of a 70cm amp for satellite 
uplink and a Yeasu microphone that fits 
the FT-726R transceiver. Both amp and 
mike presently used are malfunctioning 
and are hard to repair. We would appre¬ 
ciate your aid or donation to help China 
obtain a satellite of better quality. 

STATS ... As of September 3, 
1994. BY1QH has worked a total of 309 
stations in 37 countries on satefites. 

TUARC can be reached via any of 
the following paths: Pager-204-6677 
beep 5552 (local only); Digital-BZIQL 
0 JA5TX.JPN.AS; Internet- 
bz1ql%ja5tx0bbs.arasmlth.com or 
bzl ql%ja5txO bbs.lbc.com. 


ters. W5ZPA came wi 
operating RTTY and 
helping a number of 


get the gear operat 
ing correctly on RT 


When Monaco 
hams visit the U.S. 
we are always asked 
for three types of 
contacts: 1) Monaco 
on top band; 2) a YL 
contact; and 3) a RT¬ 
TY contact Top band 
is quite difficult, pri¬ 
marily because it is 
difficult to put up any 
kind of antenna for 
160 meters. There 


Daniel PJett3A2LZ 
B.P.349 
MC 96007 


knowledge, t am the 
only one active on 
RTTY. A YL contact 
is another story. Most 
of the YLs licensed In 



PEOPLE’S 
REPUBLIC OF 
CHINA 


Rick Nul BZ1QL 
Room 316 Building 25 
Tsinghua University 


Imagine your callsign on 
A.R.E. Classic Clock! 

• Beautiful, laminated original artwork. 

• Quality quartz movement. 

• Suitable for wall or desk (approx, g’xg' 

• Runs on one AA battery (Included). 

• Only $39.99 (plus $4.50 shipping In U.( 
orders FPO New Hampshire). 

• Specify callsign and choice of simulate 


wide variety of modes. I 
a long-time member of the 
of the A.R.M. and will be 


Morse Tutor QeU is the answer for the 
quickest and easiest way 
for beginners and experts alike. 

From the moment you start the easy and speedy 
self loading procedure to the day you reach your 
goal, Morse Tutor QtU will gently coach you 
through the learning process. 

Since 1987, GGTE has guided nearly 20.000 
hams and prospective hams around the world through 
proven structured lessons and a variety of character, 
wordand conversation dril Is. Straight forward menus 
make the process simple and fun 
You select the characters and Morse Tutor QeU 
will prepare a random character drill with those 
characters. Morse Tutor QeU makes it easy to 
create your own drills or import text files. You can 
now type what you hear or copy by hand and see, one 
line at a time, what the computer sent or what you 
typed Pick the Farnsworth or the standard method; 
select the tone frequency most comfortable for you or 
select your code speed in tenths of a word per minute. 
_ You are always in command. 

__ Morse Tutor QeU uses your internal 
//A speaker or sound board (certified by 
" Creative Labs for all Sound Blaster 

Sound products). And, ifyou use a sound board 
iuu.vwiJ the program supports volume control. 
Get the software the ARRL sells and uses to 
create practice and test tapes- Morse Tutor QeU 

Is approved for VE exams at all levels. _ 

Attention Morse Tutor and Morse Tutor 
Advanced Edition registered users. 

Make sure we have your current add ress. 
Special upgrade offers will be mailed shortly. 

Don't mbs out 

‘Bought it or fridoy-passed my 5 words net Sunday! 
A Peters '(treat programdoes all ,t was sard to-it 
was loaded and in use within !5 minutes of its arrival 
Tndy user frandy ' tZ&Mfi 'Better than my wildest 
expectations! Sorry / didr 't have it years ago it s much 
better than any code tapes' KBefYMR. Hy far the best 
Morse Code program / have ever seen!/'man ARPl VL ' 
if&SY 'This is a cracherjxK way for this newcomer 
to team the Morse Code Well worth the price' MB. 
Marts 















idefoged. OZ1ADL and OZ1XY, tally, 
they're good. Darned good! 

•s one on DXpeditions, another lncen,,v * Licensing? 




natmg people. 
i part Is getting a good lo- 
're never going to be a Big 


jy soys, I m noi uimomy up inu room, wun me lanuui sun oeing ren. i facturing for the military to Japan. 
■■ i— It took five years for the FCC 

“I’d like to see one license exam which na "y act on ,he p e,i,ion The * 

fight I put up against it In 73 mi 

tests for technical knowledge and not zine resulted In the FCC taking a 
code skill, and which would then entitle General Class instead of all of tf 

everyone to use all ham frequencies. ’’ arSL ^^. 11 
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Special events 


Ham Doings Around the World 


in advance ol the issue 
tpear in the January isi 
concise summary ot tht 


Talk-in on 145.29 and 224.76 Rptrs. 


puler Show will be sponsored by the ' 
Group at Greensboro Coliseum Cot 
pie* Special Events Center, 1921 We 


ored bv\he > 76 HAZEL PARK, Ml Haze, Park H.S., p^ase pre-renter. S^nso^byThe “ 

ntamCm P 4 °° St • wl " be lhe loc a"° n West Allis RAC. Write with SASE to Lake/Ki 

to tooi l0r the 29,h Annual Swap and Shop WARAC Swapfest, P.O. Box 1072. Mil- Comme 

Market Com SponSOred by 'he Hazel Park ARC. Ad- waukee Wl 53201. portion 


Waukesha Co. Expo Center Forum Operation will be from the Por 
from 8 AM-2 PM. Advance reservation Lights, a 1 1/2 ml. drive through an 
deadline Is Dec. 23rd. VE Exams: mated Wonderland of Lights. This e 
please pre-register. Sponsored by the is being sponsored by Table R 
West Allis RAC. Write with SASE to Lake/Kimberling City Area Chambe 


Why Take 
Chances? 


HtiHcmm, 
OREATPOCES, 
» ULUS- 


EXPEDITED ORDER 
SERVICE FOR: 

General Communication • Industry • Marine VHF 
Scanners • Amateur Bands • Microprocessor 
Expenmental 

Get your FREE 1994 Catalog! 
CALL TOLL FREE: 1-800-JAN-XTAL 


[j 


JAN 




Measure Up With Coaxial Dynamics 
Model 81000A RF Directional Wattmeter 

Model 81000A is a thoroughly engineered, portable, insertion type wattmeter 
designed to measure both FWO/RFL 
C. W. power in Coaxial transmission lines. 

81000A is comprised of a built-in line 
section, direct reading 3-scale 
meter protected by a shock-proof 
housing. Quick-match connectors, 
plus a complete selection of plug-in 
elements, gives the FRONT RUNNER 
reliability, durability, flexibility 
and adaptability with a two year 
warranty. 

Contact us for your nearest 
authorized Coaxial Dynamics 
representative or distributor in 
our world-wide sales network. 

COAXIAL 

[(§} r AH,cs - 


15210 Industrial Parkway 
Cleveland, Ohio 44135 ■Btg S 

216-267-2233 
1-800-COAXIAl 
FAX: 216-267-3142 

Service and Dependability.. .A Part of Every. Product 




























“It’s my goal to get radio clubs going 
in schools again, and to get our 
schools to teach the fundamentals of 
radio and electronics, just as they do 
physics, chemistry, and biology” 



THE POWER STATION 


Y y^LT^The POWER STATION is a 12V x 7 AmpHr gel-cell 
jl battery complete with voltmeter, wall charger and a 

cord for charging via automobiles. It will power most 
HTs at 5 Watts for 2-4 weeks (depending upon how long-winded you 
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-50 
(at 50W). There are no hidden costs, all you need is your mobile, HT 
power cord or cigarette lighter adapter. 

The POWER STATION provides 12V from a cigarette plug and has two 
recessed terminals for hardwiring. A mini-phone jack with regulated 3V, 

6V, or 9V output can be used separately for CD players, Walkmans, etc. jo order, send check or money order for $49.95 + II 
THE POWER STATION can be charged in an automobile in only 3 hours, $8.50 for shipping, along with your shipping address 
or in the home in 8 hours. The charger will automatically shut off when the and telephone number to: 


battery is completely charged, so you can charge it even when it has only w 
been slightly discharged, (unlike Ni-Cads that have memory). Our charg- 
ing circuit uses voltage sensing circuitry, other brands are timed chargers 
which always charge the battery a full cycle, this damages their battery ^1 
and shortens its’ life if it only needs a partial charge. The POWER STATION 
has a voltmeter that shows the exact state of charge of the battery, not 
worthless idiot lights that tell you "YOUR BATTERY IS NOW DEAD.” The i fyou *, 
voltmeter can even be used to measure voltages of other sources. 


Joe Brancato 

. THE HAM CONTACT 

P.O. Box 3624, Dept. 73 
Long Beach, CA 90803. 
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Propagation Barter ’N’ buy 



The deadline (or die January 1994 cl»»- BNB292 

COMMODORE 64 REPAIR Fast turn 
ALL ABOUT CRYSTAL SETS. Theo- around. SOUTHERN TECHNOLO- 

ry and construction of crystal set ra- GIES AMATEUR RADIO, 10715 SW 

dios. $9.95 each, ppd USA. Send to: 190th Street #9. Miami FL 33157. 

ALLABOUT BOOKS, Dept. S, P.O. (305)238-3327. BNB295 

Box 22366, San Diego CA 92192. 

I BNB200 KIT BUILDERS— NEW, SYNTHE- 

, SIZED qrp Transmitter/Transceiver, 

I SUPERFAST MORSE CODE SU- the ARK4. Fun Transceiver Kit w/case 

PEREASY. Subliminal cassette, only $199.95. One board, no wiring, 

$12.00 LEARN MORSE CODE IN 1 top quality components & PCB 

HOUR. Amazing supereasy technique. GUARANTEED TO WORK. For into 

$12.00. Both, $20.00. Moneyback send SASE; Call/Write to older. S & S 

guarantee. Free catalog: SASE, ENGINEERING, 14102 Brown Road. 

BAHR-T7, 150 Greenfield, Blooming- Smllhsburg MD 21783; (301)416- 

dale1L60108. BNB221 0661. BNB304 

ROANOKE DOPPLER PC BOARDS WANTED: Electron Tubes. ICS. Semi- 

$49 95 ea. AB5CK. 6721 Rolling Hills conductors. ASTRAL, P.O. Box 

Dr, North Richland Hills, TX 76180. 707ST, Linden NJ 07036. Call 

BNB240 (800)666-8467. BNB307 

WANTED: AUDIO EQUIPMENT. KENWOOD AUTHORIZED REPAIR. 

TUbe, Solid State. Mcintosh, Marantz, Also ICOM, Yaesu. GROTON ELEC- 

Tannoy. EV-Patricians. Western Elec- TRONICS, Box 379, Groton MA 

trie, Nakamichi preferred. John, 01450.(508)448-3322. BNB310 

(410)465-2699. BNB268 

UNIQUE INDOOR/OUTDOOR AN- 
KPC-3 WINDOWS TERMINAL PRO- TENNA gives 30 dB gain on 160m- 

GRAM User friendly Spill Screen, 400 10m. Plans: $6.95. BOB CHRISTIE 

line Scrollback Buffer, Save & Send AA2KE, 215-28 Spencer Ave.. 

files easily, 3D Command Buttons, Queens Village NY 11427. BNB319 

$29.95 or SASE for FREE details. 

COMTREK P.O. Box 4101, Concord GMRS: ALTERNATIVE TO CB AND 

NH 03302-4101. BNB271 HAM RADIO. Great for traveling, 

camping or other family use, 2ed. 
QSL SAMPLES- 50 cents. SAM- Send $3.00 to: Neiferd, KG8EP, 2695 

CARDS, 48 Monte Carlo Dr., Pitts- Haystack Dr., Colorado Springs CO 

burgh PA 15239. BNB275 80922. BNB326 

DWYER WIND SPEED INDICATOR PROGRAMMABLE COUNTER - 

only $55.00 plus $4.00 S/H. For home Works with ANY VFO Rigl Gel a digi- 

or office. Accurate, low-cost, practical. tal display for your rig, 100 Hz resolu- 

Roof mounted pickup. Send check or tion. You can read the tuned frequency 

M.O. to: RAD-MON COMPANY, Dept directly, no need to calculate offsets. 

A, Box 751, Marathon NY 13803- Counts to 40 Mhz, up OR down. 

0751. (NY Residents add Sales Tax) Counter Kit, $69.95; Kit w/case, 

BNB285 $99.95; Assembled w/case, $139.95. 

GUARANTEED TO WORK. For Info 
ATTENTION HAMSI Subscribe to 6- send SASE: Call/write to order S & S 

50 Worldwide for Six Meter Enthusi- ENGINEERING, 14102 Brown Road. 

asts. DX Digest for DX Chasers, or Smllhsburg MD 21783; (301)416- 

The Novice/Tech Report. Call 0661. BNB334 

(817)694-4047 or FAX (817)694-2522. Continued on page 81 
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grammable Frequency Counter. Just Road, Smithburg, MO 21783; (301) the pocket, operate completely auto- erdale, FL 33334; (305) 77102050, 
set the DIP switches tor the ottset, 416-0861, FAX (301) 416-0963. Or matically, and will signal the operator FAX (305) 771-2052. Or circle Reader 
connect it to your VFO (instructions are circle Reader Service No. 205. I when a signal Is recorded with a Service No. 207. 


s. Icom, Ken- autopatch option is $100; analog input 



































































